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TO THE R IGH 1 
WORSHIPFEVLL, DIS. 


cWreet, and learned Gentleman, 
. Sr DypisyY D1GGEts 


Knig br. 


IR, the nature, pawer- 
fulueſſe, and ſtrange 
properties of the load- 
lane are (uch, that the 
more they are known, 
the mote they are juſt- 
ly admired in their 
moſt liuely expreſs ing 

thatindvice power, and goodnes ol our God, 
who hath created ſo precious a lewell tor the 

profitable vſe of man, and for the enlarging, 
and ſetting forth of his owne glory. Into the 
ſearch of which admirable and ſecret yertues 
K my 


my ſelfe by the of theſe forty; yeeres, 
— ſomewhat i (as my 1 3 
caſions would ſerue, and at by times) partly 
by readiug other mens vritings, and partly 
by my owne induſtrie and practiae: Whereby 
what I haue collected, and found , this little 
Treatile will ſhew. Which, whether it be any 
thing or nothing, I do reterre vnto the iudia- 
ous Readers conſideration, butin i pecialto your 
tauorable conſtrudtion, and good acceptance. 
Many yeeres ſince diuers of my good 
friends, and among them ſome honourable 
rſons, were very deſirous that l ſhould pub- 
iſh ſuch obſeruations as I had collected, both 
before, and alſo after the ſetting forth of D. 
| Gilberts booke : And none more earneſt here- 
in then D. Gilbert himſelle, vnto whom Icom- 
municated what l had obſerued of my ſelle, 
and what I had built vpon his foundation ot 
the Maenetiſme of the carth. Both which hee 
liked well and wiſhed me topubliſh them, as 
remember at the time of our private coute- 
reace, as may turther appeare by letters that l 
receiued from him; u hichi Ihauec to ſhew vn- 
der his owne hand. 


But 
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But aboue allothers, the perfwahans of that 
learned honourable; Gentleman, Sir Thomas 
hallenor, late Chamberlaine vnto the Mirrour 
of honour Prince Hen preuai d moſt wil 
me. Vnto Whom Iwas a & tl 
tended that Prince his bi 
and curteſie, much beholding. Whereupon 
about ſeauen yeeres ſince | deliuered vuto him 
this Treatiſe, fiuiſhed almoſt as now it is, ſa- 
uing ſome few additions vpop neceſlary occa- 
ſions. But that Copic was either miſlaied ot 
embeleled, that he loſt it; About three yeeres 
ſince he ſent earneſtly yoro mee for an other 
Copie: which alſo he received, promiling me 
by his letters, that within three months hee 
would put that to che preſſe,and that it ſhould 
be cateſully and correctly perſormed: But 
what is become euen of that alſo I know not: 
Only this I am ſure of that I- haue met with 
many portraitures of my Magneticall imple- 
ments, and diuers of my propoſitions ſet a- 
broad in ptint in another mans name, and yet 
ſome of 3 not rightly vaderſtood by ie 
partie vſur ping them. VB 


Now that it hath pleaſed God to take 
A 3 So 


The Epiftle Dedicatorie. 
Sit Thomas (allenor and that vpon'enquirie 1 
can heare no ridings of thoſe my loſt labours, 
and knowing that diuers are vety deſitous to 
ſee them I haue once againe teuiued my ſcat- 
tered papers, collected them together, & made 
choice ot your ſelte to whom to entitle (accor- 
ding vnto our vſuall curteſies)theſe mavneticals, 
our wotthy ſelte I ſay in many teſpects: Firſt, 
cauſe your rate learning ioin d with fo great 
pietie, ee with ſo pleaſing a carri- 
age of your ſelte towards euerie man is ſuch, 
as cauſethall good men which knowyou , to 
loue you, by torce of a naturall fympathy not 
vnlike the appetite of concourſe & couiuncti- 
on whereby our very Magnets doe affect ĩheir 
proper obiects. And this was verie conſpicu- 
ous in our renowned judicious Prince Henry, 
who loved you ſingulatlie well for your ver- 
tues, and delighted no leſſe to conterre with 
you for your knowledge in matters appertai- 
ning vnto Diſcoueries and Coſmographicall 
earnings, in the which his highnes was more 
then vulgarly skilfull. | 
Another is, the glorious fauour which lee 
reflected vpon youftom that moſt reuerend 


and 


Tie Epiſtle Deditatory. F 


and ſingular ornament ol our Church and 
State, reioycing in Gods bleſiing of his labor 
in — _ as = ath hitherto 
bleſſed him in ings, and not onely my 

rayers and ſuch as 12 who are 1 
E vnto him , but the praiers of many 
thouſands that veuer ſaw him, will not 
to beſeech the Almightie long to preſerue him 
and alwaics to proſper him in his godly pro- 
ceedings : Wherefore this extraordinary re- 
(pet which he hath vnto you, both is and 
muſt be a commanding motive vnto mee to 
(bew my good will by the beſt poore meanes 
that I can toward you. 

Yet one more I have, which is this : That 
whereas a worthy ſocietie of Gentlemen and 
Marchants is very highly and iuſtly commen · 
ded and honoured ot all men, for their great 
charges in their conſtant and indefatigable 
proceedings, for diſcoueries of yaknown paſ- 
lages to new Countries and Nations, for the 
further aduancement of Gods glorie, the ho- 
nour of our King, and principal benefitof the 
whole Kingdome; In remembring of thoſe 
honourable attempts, you mult in no wiſe be 

forgotten 
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The Epiſtle Dedicatorie. 
forgotten, and eſpecially in a Treatiſe menti- 
. oning the vertues, and properties of the Load- 
ſtone, being the leader and guide to thele ad- 
mirable exploits, who beſides your ſouud 
knowledge herein, doe with great conltancie 
ioine both your purſe and counſaile tor the 
atcheiuing oſ them, yea and that without ex- 
pectation, or hope of private gaine, but ar- 
of your noble genoroſitie, knowing full well, 
that the aduancement of Gods glorie is abſo- 
lutely of it ſelte the greateſt gaine with a con- 
tented minde; Wherewith, he that onely is 
all and ſelfe- ſufficient, enrich you more and 
more in this world, and to your eternall hap- 
pineſſe, moſt abundantly and pertectly ſatisfie 
you, by making you drinke of the river of his 
pleaſures in the world to come; Amen. 


Yours with all 
hearty affe tion 


_W1LLiAnBarLOWE 
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THE PREFACE 


to the Reader. 


Hat wonderfull propertie of the body of the 
whole earth, eelledthe Magneticall vertat 
(not admirably founa ont, C 4s learned. 
ly demonſtrated by Doctor Gilbert Fu- 
tian vnto our late renowned Soutratgne 
Queene Elizabeth of happy ) 
us the very true fountaine of all Magneticall knowledge. 
So that although certaine properties of the Loadſtone were 
knowne before, yet al the reaſons of thoſe properties were 
whterly nknowne, and neuer before renealed ( as I tale iu 
vnto the ſonnes of men. And although a yet many doe 
doubt and miftru#t that the earth it ſelſe bath as ſuch ver- 
tuc, I doe nothing wonder at it, becauſe before I read bu 

learned workes , and had tried many of his experiments 
with mine owne hands, and had conferred with great Tra- 
wellers, and per ſed the obſerwations of our cliefeſt Naui- 
tors beth for their variations, and declinations, I neuer 
Ln it my ſelſe. But thus I may tracly affirme that 
ſearching with diligence his fir 7 fine bookes, and making 
trial 17 all thoſe propoſitions which I indeed to be of - 
portance , I alwares found the maine drift , touching this 
point, certame, conflant, and agrecable to the dil gent obſer - 
nations of diner s men of experience ; although in ſome other 
B —_— 
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preface to the Reader. 


maiters of the Loadſtone hs experiments and mine did 
ſo WEL: diſagree, 41 1 figmified 10 h;mſelfem hu . 
time, which he did take in very good part , as laue yet bus 
ow ne letters to ſhrw. But concerning his ſixth Booke_ 
emtreating of the motion of the earth, Ithinke there u no 
man lining farther from beleening it, than my ſelfe, being 
nothing at all perſwaded therevmo, by the reaſons of other 
men, which he alledoeth, and as little or leſſe ( if 1t were 


' poſiible) by thoſe bu inventions, endenouring to proue the 


motion of thr earth by the curthes Magneticall force and 
vertu. 

Amicus Socrates, Amicus Plato, ſed magis amica 
veritas is the onely cauſe why I dec embrace hi iudg ment, 
in the one, and refuſe it in the other, in matters of this na- 


ture following this Kule : 


Nullius addictus iurate in verba Magiſtri. 
But toretwyne is the Magneti me of the whole earth, 
doe hold it to be one of the rareſt, and cxcellenteſ inv en- 
tous, and the beit followed by him, with euident proofes 
and of the ereateſt conſequence for the admirable art of 
Novation thut euer ws found ont fince the Creation of 
the world, ſo that it may well be [aid of him touching that 
point. Excgitmonumentum ære perennius 
Regaliqz ſitu pyramid altius , i reſpec? 
of the manifold t ſe and commoditre thereof in the domes 
of this liſe. The properties of the Magnet /ernimg not 
onely for Sta-affarres, but al/o for tranelling by Land in 
te and [olitarie deſerts, for moneable Fun- d yal in all 
dlaces of the world, for the more ready and exat? Chors- 
rape of any Conntrey, or the true plotting of any ground, 
zn4 for the ſo!lowing of any Minerall veyne that is veide 
of lrom wndey the earth, for Pioners and digpers in Ainet. 
And 


The Preface to the Reader. 
And in all ths eth the wonderfull and goodnes 
of God who hath veachſafed to — the rale 
knowledge of man now towards the end of the world, hu 
admirable treaſure, before onkuowne , of hit powerfull 
Creation, by effect ſo plaine ono aa a 
And that out of a baſe, contempiible and dead creature, ns 
it ſeemcthto be, aud yet filed with ſuch excellent and mon- 
derfull vertne, that all the G of the world , hane not 
the late; neither if it were wanting could ſupply the want 
thereof, or counter x aile the benefit that it bringeth to the. 
life of man. 
Claudianus (4 famous Poet ) well nere twelne hundred 
yeares ſiuce, ſtith as mach in commendation of the M \g- 
nete, when 4s yet the Ferediticall or Iron-drawins property 


jidew ihe 


thereof ws onely knowne. 


Lapis eft cognomine Magnes 
Decolor, obſcurus, vilis &c. 
And gun. 
Sed noua ſi nigri vide as miracula ſaxi, 
Tunc ſuperat pulchtos cultus, & quicquid Eois 
Indus littoribus rubra ſcrutatur in alga. 


But what would he not haue ſaid, had her ſcene the true 
cloſſet indeed of a Magneticall miracles wnlocked and in 
glorious manner ſet wide open at noi it is at this day. 
Many of our Nation both Gemtlemen and others of ex- 
cellent witts and lowers of theſe knowledges, not able to 
read Door Gilberts Beoke in Latin, hauc bin (ener ſince 
the firi# publiſhing thereof ) exceeding def ous to hane it 
tran/lated mis H nzliſh | but hitherto no man hath dome it, 
weither (to my knowledge ) as yet goetlrabout any ſuch mat- 
ter, whireaf one principall cauſe u that there are very _ 
32 . f 
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that Tmderſtand bis Boote, becauſe they bave not Load 
ſtones of divers formes, but eſpecially round ones: Alſo 
fnch werſory needles fitly framed , and artificially placed 
d pon their pins, and other ſuch mplements, 4s he doth 
there preſcribe, wheren ith bring furniſhed, as they read 
his propoſitions in words, they might fill ſee the truth of 
them in te thimos themſelues , according as himfe ife fore- 
warnet Nut theſe Hi muſt be learned Ex rebus iplis 
non lolum ex libris, ant of the thinos themſelues and not 
onely out of Booker, 4 ſerond cauſe may be for that there 
are Ainers words of Art in the whole courſe of this boote 


froper fo tl ſuliect, and fit to the explanation of his þ- 


gures aul dtugrammes which cannot be onderſtood but by 
the helge of the Mathematicks, and good travelling in the 
Magnetic all pradtiſe. 

Morcouer his alleadging of other mens erroncous opini- 
ns concerning this Argument, and his confutations there- 
of , may ſeems at the frit to a hene beginner ſomewhat 
harſh and tediou. Both which 1 ſuppoſe in the Eng liſb 
tranſlation (if any were) might wellbe omitted: like as in 
th.s my Treatiſe I thinke it net alt#zether ſo pertinent to 
handle them ad. 

And Sort it is to behold diners of ſmart witts, and 


ſuch as weene themſelues tobe ſo great Clerkes, that they 


will aduenture boldly to diſpute d e omni ſcibili, how miſe- 
rably they runne their witts on gr ound, when onely by a ſlen- 
der reading oner of his booke, or moſt commonly ſome part 
thereef, they will tate c pen them to define, controule, and 
d:ſcourſe of thoſe matter; ſearing nothing more than that 
of the Poet, 

| — mihi turpe relinqui eſt 

Et quod non didici ſane neſcire fateti. 


Rar 
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For being vrged by diner s of our Gentlemen ( among whom 
1 are lu now 4 dats in ſome roquelt ) 
fomewbat they mu cute, which wail be either ſupertili- 
ouſly to ſcorne ſuch things, a1 vanities becauſe themſelues 
wnderftand them not , or elſe wub ſlender eftentation ts 
blunder out their macked igmorance , 2 i ts be 
inou2h for them ts ſay that they haue read D. Gilberts 
Booke, and ſo to wſe that for a Supetſedeas to acquite them 
of any farther inquirie. But many, being now at length 
weary to take ſuch conmerſeit ſhewes for good payment, 
doe ſeriouſly ſeeke to haue ſom: ſound knowledge of the 
things themſelues , and not to depeni ⁊ pon other mens ex- 
tradugant diſpmics, but to be their mne indges in maiteri 
that concerne themſelues , and are ſubiccſ to their owne 
ſenſes andreaſons, and eſpecially becauſe ſome of them mul 
aducnture their whole eſtates, yea and alſs their lines 
pon the right underſtanding of ſome Magneticall con: 
cluſions. | 
Wherefore pon the earneſt longing of certaine mine 
Honorable and (Vorſbipfull * , and for the ſingular 
loue that I beare to the lowers and pratticers of the wortby 
Art of Navigation, and to ſatufi: the commendable deſwre: 
of ſuch as like to haue ſome inſight (though themſelues be 
not praitizers in theſe matters of a1imirable knowledge, 
and great viilitie) Thane vndertikents contriue al the 
cheifeſt points of thu moſt neceſſary still, and the wſe of 
them in thu ſbort Treatiſe. © 
Not meaning to tranſlate Doctor Gilberts booke, but ts 
take thoſe thing out of it which I ſhall thin te fit for this 
purpeſe, which are onely the Magnetiſme of the whole 
erth , un ſom of the conſequents thereof, aud to adde 
the r/ of mine own induſtry : Wherin I may be bold after 4 
B 3 ſors 


The Preface tothe Reader, 
ſort to a right, a haning endeuoured to get ſome 
inſie bt in this argument (a matter well knowne to divers) 
about the ſpace of twenty yeares ere Doctor Gilberts book 
ſaw hellt. <Awd in very deed Icommunicatcd many of 
my obſernattons with him, aboue one whole yeare beſ ore he 
put it out in print. To be ſhort, of all that 1 ſhall [cet 
downe in thu Treatiſe my requeſt is, that the Reader will 
admit nothing but that which ſhall be confirmed by good 
reaſon, or undoubted experimenti. And 1 purpoſe (God 
willing) to tye my ſelfe, as firieFly mio thu rule as ever any 
men did that bath written of the like argument, making it 
cuen a matter of conſcienae to deliner any thing herein for 
certaintie, that my ſelfe ſbal nos know to be ſound. And 
i by this meanes ſball I neither abuſe the Reader with any 
 wmlyue aſſertion , nor iniuric ſo certaine and ſe ex- 
cellent 4 knowledge with any dowbtfull or 
vnanproucable conclaſions. 
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MAGNETIC ALL 
eAduertiſements. 


CHAP. I. 


RE and force of the whole - 
of the Earth, 


AOnterning the Magneti- 
e call ning the ag: 
body of the Earth, 1 
haue ſelected theſe expe- 
riments to proue it. 

Take any pecce of (0- 
lid earch that _ ſome 


DITA LY | coughneſſe to hold oe” 
Area WP: ther, and will abide 

fire, as any ſort of clay,or 

bricke (which ſomtimes was clay) faſhion it in 

manner that-it bee vniformely extended towards 

both ends (the Ouall or long figure is fitteſt for our 

— put it into a ſire of pn. increaſing the 


eat by little and little, and at the length with often 


blo — it throughly as red hot as you can: let 
it 


remaine ſo for oe (poop of kr e a 

e.thartheredy- Conair wide 
conſumed, and aduerſe qualities ſeparated ho it, 

then take it forth, and let it cook of it ſelſe, being firſt 
ſet Northand Sorth, with either end anſwerable to 
the variation of the place, not paralell vnto the He. 
rixon, but eleuated anſwerable to the Latitude as nere 
as you can. Certaine it is that this peece of eatth 
thus ordered, will ſenſibly ſhew you that it hath true 
Magneticall vertue. But here before I proceed any 
farther I moſt deliver vnto you a neceſſary obſetua- 
tion: There are two kindes of Attra/Ziens (as the y 
are commonly called) the one Mezneticell, the other 
ElefFricall, The Ateeretical{hath alwaics ſpeciall re- 
ſpect vnto the North & Son th points of the Aagnecte 
or Mrgneticall body. The EletFrierll body hath no 
manner of reſpect vnto any one point ofthe Eier 
call body, more than another: And by this diffe- 
rence theſe two kinds of ArtretFions are eaſily diſcer- 
ned; As alſo by this, looke what end of the Auagne- 
ticall needle the one end of the M doth draw, 
the other will chaſe away; but the ElefFricall body 
draweth alike at all ends. And thirdly after this ſort, 
lapp this Fl ctricall body in a paper and it will draw 
nothing at all, bur interpoſition of braſſe or of - 
ſtone wall within the orbe of the Afrgmers vertue, 
doth nothing weaken the ſame, or hinder his effect 
towards [iis peculiar obiect. Notwithſtanding (to 
 {peake properly) Attraction pertaineth onely to Fle- 
Fricali bodies, becauſe the whole atrreffive vertue 
is onely inthe Flectricall body it ſelſe, and nothing 
at all in the thing that is atttacted. The Attractios 
(com- 


be cermed, Concar/ion,Confluence,0r Coition, becaule 
it is the running or vi together of. 
two M. gueticall bodies hauing a mutuall incli 
the one to ioyne with the other, or by any 


name, bearing like ſenſe. For 
thereof, being but lately as a 
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mongſt vs, common vie 


(Auen penee arbitrium q, cc ins & norma leq % 


hath as yer ſcant (ured it, with a conuenient name to 


expreſſe this property ; So that ericall Concur- 
| fan is neuer but berweene two bodies, ſuch as both 


of them are Alegneticall; As of one Loadſtent with 
another, or of a Loadf one with yron or ſtcele, oryron 
oarc if it be prepared, or betweenetwo pceces of 
| yon or 8 . 12 ſtent; ſot 
indeed the can but reuiue, a 
Magneticall force. in a body that ole it in 
ſome meaſure before : but cannot infule it into any 
thing, that before is vtterly voide of it, as of —_ tal 
in yron or ſteele, and not in gold, ſiluer, braſle, &c. 
Eledtram in this argument is named that which is ei- 
ther amber in ſubſtance, ot at the leaſt ofthe quality, 
and that Amber , being rubbed, hath, to take v 
moats, feathers, ſtrawes, ſticks, and other ſm 
things. The which property is alſo in ieate, brim- 
ftome, hard waxe, (if it be ſmooth) and in inſinite 
other things both naturall and compound; all which 
becauſe of that qualitie in this argument ate rermed 
Ele ricall bodies, and their taking vp of things is cal- 
led Electricall attraition, hauing onely a (lender te- 


ſemblance, and no truth of the Algneritallqualitie. 
C 2 But 
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ut tha ioned peece oſ earth, prepared 
in ſuch ſort as is before ng „ will by Magner:- 
call concurſion (hew it ſelſe to be a true Aeneticall 
body. For the one end of the Afagneticall needle 
will couet towards the one of the prepared maſle, 
and flie from the other. Aud contrariwiſe allo. 
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though it will do both but weakely, not wit h power 


compuable to a naturall Zezaſione, yet as truely as 
that. That end which cooled toward the Fauth, will 
draw thie ttue Ari end ol the needle, and tlut end 
which cooled toward the North will draw the true 


South end of the needle. It fo be as yet you will 


haue another infallible argument, doe thus: Marke 
what end draweth the Vrth end oftheneedle, after- 
ward put the new made e intothe fire againe, 


and when it hath been glowing for the ſpace of halſe 


a quarter of an houre, take it out and ole it bein 
placed with that marked end toward the North,mo! 
aſſuredly that cud now will draw the Southend of 
the needle, & the Norrthend of the needle will ſhun 
it, which before approached vntoir. The reaſon here 


ol is, becauſe the fire having aboliſhed all the for- 


mer Magneticell qualitie of that maſſe wherewith ic 
was in a contraty poſition affected in the former 
cooling, now leaueth it apt and fit to receiue any o- 
ther new impreſſion: which preſently it taketh a- 
gaine either regulatly, it in the cooling it be placed 
with the ends to the rt and Souch, ot (if it be pla- 
ced etherwiſe ) confuledly, by the ag ueticall force 
and vertue of the whole body of the earth, by regu- 
lar and confuſed, this is the meaning. Take any lump 
of earth, or any brick-bat ordered in this ſort, cer- 

tame 


ſome mertcelverus therein , yer b feeble an 
weake, that our (ence cannotdiſcerneit , becauſ 
the vnficneſle of the forme, and ſed diff 


ſion of that weake force, 


thereof. Then ſuppoſe you will bring either ofthei 
ovall forme, which t apt ( as 
y 


into an exten 
- before | ſaid) for 22 ew 
force, yet this will helpe it ing at all of it ſelfe, 
as you may eaſily maks experience in 1 Load- 
fene. Fot if you take a loedtowe of a confuſed forme, 
it is not inough to bring it into a convenient oval], 
except with diligence you reſerue the points of the 
North and South in the two ends thereof, forif you 
leaue the points in che (ſides you matte it with this 
ovall forme. For the ſtone will not lightly be of one 
uar ter of the force, it was of before z For the ovall 
orme giueth it no vertue, but is the fitteſt for it to 
mne the vttermoſt of that ſtrength, which okit ſelſe 
it had before, if you obſerue the due points, and not 
otherwiſe, But in this earth and bricke it is not 
poſſible to finde the due points in ſuch fort as 
you may in a Loadftone_ , becauſe of the weak- 
neſſe of the mugneticall focre therein contained. 
And therefore you cannot bring that into a regular 
ovall forme, to haue the due points in the very 
ends. But if you firſt make it into an ovall forme,and 
by the fire take away the confuled metall force, 
and all other peruerſe qualities thereof, that being 
by nature a Magnetic body in his cooling before 
ſpecified, receiueth preſent &; that vnreſiſtable 


y 
power ofthe earth, his megnzticall vettue, according 
C vnto 


to ſhew his 
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| J. 
vnto that forme, and will regularly haue his due 
points preciſely in the ends, without any confuſion. 
Johannes Baptiſia Porta Neepolitanus, writeth that hee 

did make triall of the way that Parace//ws hath ſer 
downe ſor to inereaſe the vertue of a meenet, name- 

ly to heate him red hot in the fire, and to quench 

him in the oyle of Crocus Marti And Baptiſta Ports 

ſaith, that hee found it a deteſtable falſhood. For 
laith hee, he is ſo farre from increaſing his vertue, as 

that ( being once red hot) he looſeth all his own, paſt 

all recovery. But for all this that hee ſaith, I doubt 

whether Paracelſus be iuſtly reprooued or not, for 

by mine one experience [ know that the heating of 
a L eadftone vntill he be red hotte doth weaken a 1. 
ene, but taketh not away all his force, and in my 

triall hereof l found a very manifeſt proofe of the 
migociiſme of the earth, which I thought neceſſary 

for to inſert in this place. I haue made this triall of 
Fragments of maenets of diners kindes, and alſo of di- 

vers kindes of Iron Mines which ate next in degree 
vnto meets, namely after this fort. Heate him in 

the fre byte and little (for feare of breaking) 
vntill he be ted hotte, then rake him our and let him 
coole, then marke (with chalke or what you pleaſe ) 
thoſe parts that reſpe& the North and South and 
vou ſhall finde thoſe marked places, the North, and 
South Poles ofthe Afeoner + put him into the fire a- 
gaine, vntill he be red hotre, and coole him contta- 
rily, and you ſhall haue the contrary effect. There- 
fore it Bartiſta Porta did make his triall with a Zoad- 
fone very long in forme, and chaunced (for Maiter 


D. Gilverts miftery of the Earths magwerrſme, was not 
then 


then reuealed) ſor to coole him in his oyle of Cr 
Au ta with his ends Eaſt and Welt, the axis of the 
ſtone being then ouerthwart inthe middle, it were 
no ave if he ſound no force in the ends. And 1 
do not thinke it improbable, but that Paracelſas way 
may doe ſome good tightly vſed. Doctour Gilbert 


writech that (ome r 
needle, as it is oſ ir ſelfe, being vnptepared by fire: 
but as yet I neuer could finde any ſuch, but this 
haue often tried, that it being of no manner of mug-+ 
neticall vertue of it ſelfe no more then a flintſtone 
vnprepared by lire, being made red hott, and 
cooled, is prelently impregnated with very appa- 
rant magneticall vertue, according to the ſcituation 
that hee is cooled in, and although you heate and 
coole him often, and diuers waies, * will ſtill keepe 
his vertue, accotding to the ſcituations, of his cool - 
ing. And ſome Iron Mines I haue found, which 
being but in thi; ſort prepared haue bad as 
force as ſome naturall warmers have had. It is the 
goodneſſe of the Loadfiane ioyned with a fit forme 
that will ſhew great force. For as a very good forme 
with baſe ſubſtance can doe but very litle, ſo the 
ſubſtance of the Loadflon: bee it neuer ſo excellent, 
except it haue ſome conuenient forme, is not auaile- 
able. For example, an excellent /oad/{ene of a pound 
waight and ofa good fiſhion, being vſed artificially, 
may take vp foure pounds of lronʒ beate it into ſmall 
pouder, and it (hall bee of no force to take vp one 
ounce of [ron ; yea lam very well aſſured that halfe 
an ounce of a Lealſtonc of good falhion , and of like 


vertue will take vp more then that pound v ill doe 
being 
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into powder. Whence, (to adde this 
by the way) it appeareth manifeſtly, that it is a 
great etrot of thoſe Phiſitions and Surgeons, which 
to remedy ruptures, doe preſcribe vnto theit Pati- 
ents to take the pouder ofa Loaaſiane inwardly, and 
the (mall filing of iron mingled in ſome plaiſler out · 
wardly : ſuppoſing that herein the magneticall draw- 
ing ſhould doe great wonders. Whereas they con- 
ſidet not that the (tone being diſſolued into pow- 
der, euer y little particle of the duſt hath two points 
contrarie, the one drawing to, the other repelling 
and putting from: and ſo being thus contfounded 
by a contratie working doth much more harme, 
then good with his magnerrcall quality. As for the 
aſtringent, and drying properties of the Leaaſt one | 
leaue them to the diligent obſeruation and iudg- 
ment of the skiltull in philicke, Burtoreturnetoour 
purpoſe, and to alledge this alſo, belidesthe former 
manifeſt proofe, it the earth were not by aature a 
magneticall body, the atore mentioned peice ot earth 
could not teceiue from a Leaaſtene any magneticall 
power : But moſt certainc it is, and by many vn- 


_ doubted experiments confirmed , that it will eui- 


denrly receiue mezneticall power , from a Coadftone : 
therefore it is manifeſt that the earth is by natute a 
magneticall body. Furthermore, as among all the 
mettals iron doth incomparably morercſembie the 


earth in ſubſtance then any other doth, it likewiſe 


doth more participate with the earth inquality,and 
Foyer in the megnecricall peculiar property 
creot, as notorious experience declaretl, yea eue- 
ry peice of iron Oare, being naturally (as D. Griber# 
heweth 


ſheweth) a et, although of ſeeble forte, and all 
magnets being a kinde of iron Oare, is the very caule, 
that onely iron or ſteele, and no other mettall is 
capable of that vertue, namely to haue that reuiued, 
and multiplied by the vicinity of a magnet, which at 
the firſt in ſome meaſure , was originallinjt ſelfe, as 
it is aforeſaid ; It is alſo wellknowne, that the met 
iaa Stone moſt commonly of inuincible hard neſſe, 
nothing inferiour to any iron or ſteele of the excel- 
lenteſt ſort, notwithſtanding ſometimes wee ſee of 
them that are nothing, but a dry lumpe of carth, 
and yet of thoſe alſo ſome ſtronget in vettue, then 
diuers ofthe hard ſtony ones are: Which carthly 
maenetsifa man aſlay to bring it into a faſhion by 
grinding on agrincingſtone(according to the com- 
mon vſe) they will conſume into very mudde in the 
water. No ( to driwe towards an end of this mat- 
ter) albeit the muenecicall vertue be moſt eminent in 
the magnet as in the pteciſe and perſect ſubiect there- 
of: yet is the ſelſe ſame quality, in a meaner degree, 
euidently to be diſcerned in euety peice of earth, 
prepared and ordered (as is aforeſaid) yea although 
it be not cooled with his ends North and South, 
that it may take his ical force from the vertue 
of the earth, for if you coole it with his ends but Eaſt 
and Weſt and ſet two Load/tones in the cooling, the 
one at one end and the other at the other end, it will 
receiue a ſenſible and apparant magnericall vertue ac- 
cording to thoſe points of the Loadſtene that were 
ee acer namely that end which was next 
the South point of the Loadjſione will haue a North 
properly, and that end that was next the North 
D point, 


vo 521 TT - 
point, will haue a South property: n 
North part of two lauiſlones vnto each end, both 
ends ot this new made uiget will haue — pro- 
perty; And contrariwile i you apply the Southends 
of ewo megners, buth his ends will haue a North pro- 
erty; And thoſe properties before mentioned will 
ſhewthemleluesto be meoneticall, becaule whether 
end of this new magnet draweth any one end of a 
mapneticali needle, the lame will chaſe away the o- 
ther : Whichis Proper on. 'y nta mene, and mAgne- 
tical bodies. A tter the like fort ,only by application of 
two ſtrong ad ones by the ſpace ot 24, houres you 
may alter the points of any baſe /oadſtoxe, which you 
wou d, and make them both North or South as 
you pleaſe: ſo that the /oadtowe which you would 
alter be but bale in qualitie, and not great in ſub- 
ſtance, and that the other be of a realonable bignes, 
and good ſtrength. And this vertue by ſuch appli- 
cation of two ſoudſlanes [ haue often found effectuall 
in new bricke lately taken from the kill without any 
fart het putting into the fire at all; And although it 
be againſt the nature of a lone to haue both his 
ends naturally of one v eme that i to lay, both of 
them of a North property, or beth et them of a 
South property: yet here it is to be vnderſtood, that 
x is the torcible violence of the ſitong ones, being 
applied 10incly vnto each end ofthe weake, that doe 
chaſe the conttatie property of the weake one into 
the middle thereof: And therefore if you divide this 
enk one in the middle, then both thoſe ends, which 
being ioyned together were themiddle, (where no 


{dad/lowec an bew any vertue ) being now diſioyn- 
ed, 
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ed, andbecomecnds, will 
property (according vnto mugneticall nature) vnto 


the other two ends. 
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C HA. I J. 
The ambigaity of the North and South ends of Maonets 
| and Magneticall bodies explamed, and Dotfor Gil- 


bert therein defended. 


Here is not any one errour that breedeth a 
greater contullou in werneticall knowledge, 
then the miſtaking of the tight vnderſtanding of the 
true North and South ends, aſwell in maoners theme 
ſelues, as alſo in magnerreall bodies, wholocuer there- 
fore that will take a little paines in the beginning for 
to vnderſtand this well, (hal! free himſelte from ma- 
ny intricate difficulties in this argument, which o- 
therwiſe muſt needes betallhim ; wherein ſome hau- 
ing limed themſelues, haue fallen into many errors, 
cuery one ſtill begetting another worſe then him- 
ſelte. All choſe which did write before Doctor Cit 
bert did name that end of a maronet which being pla- 
ced ina wooden diſh, and ſet to ſwimme in water, 
would turne and ſettle it ſelfe towards the North, 
the North end of the magnd ; and the other the. 
South end. And euen ſo did they ofall Dial-needics, 
Compaſles and mugneticall bodies. Bur Doctout 
Gulbert, not for any ne- fangled nouation, ot ſeſſe- 
conceit, but vpon good reaſon and firme demonſtra- 
tion auoucheth and prooveth the contratie, and 
clearely ſhew eth, that the former vulgar aſſettion 
D 2 le tiouſſy 
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ſeriouſly defended, tendeth vnto the overthrow of 
all megneticall Philoſophie, by vndermining (as it 
were) the whole frame thereof; and yet in common 
ſpeech the old rule may hold, Loquenaum cum c ulg- 
—— cum ſapientibus. For it would ſeeme a 
ſtrange ſpeech vnto a Marrmer to tell him that his 
Flower de luce were become the South point of his 
compaſſe, and yet this aſſertion is moſt true, and cer- 
tainethat it is the North end of euery wagnet and 
magneticall body, that being placed in a thinne wod- 
den diſn in water, or any mazreticall needle vpon his 
pinne, which ſetteth it ſelfe and pointeth vnto the 
South, and it is tie South end which pointeth vnto 
the North. Fot ptoote hereof, take theſe wordes of 
North and South in whether of the two former ſig- 
nifications you pleaſe, and maketriall thereofin any 
two maznels, ot any two magnericali bodies, fo placed 
that they may freely turne according vato their 
' natures, and you (hall alwaies ſee anaturall inclinati- 
on of the contrary ends otthe one vnto the contra- 
ry ends of the other, as of the North end of the one 
vnto the South end of the other, and reciprocated 
ot the South ofthe one to the North of the other; 
But the ends in the one and the other will alyaies 
lie from thoſe of like denomination, as the North 
end of the one ttom the North end of the other, and 
the South end of the one from the South end of the 
other. 

For as much then as all warmers themſelues, and all 
ge bodies (being fo placed as they may haue 
their tree motion) compoſe themſelues magnerically 
towards the Poles of the earth, it muſt needs be that 

it 
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iristhe true naturall South end ofthe or Au 
neticall needle, that pointeth towards the North of 
the Earth: and it is the true naturall North end of 

the Augnet or Aaguctical needle that point eth to- 
wards the South of the Earth, becauſe the contrary 
ends doe affect one an other, and each of them doe 
naturally flie, the one end ofthe one, from that end 
of the other, which is of like denomination vnto it 

ſelfe: for example, Inthis following Diagram of the 
whole Agnet, E. A, is ſuppoſed to note the true na- 
tut all North end thereof, and B. the South end. 


Tuis Magnet being placed in a woodden diſh , ſwim- 
ming in water, freely muſt, and will, of Magneticall 
neceffitie, with his true North end, A. ſettle himſelf 
ſo, that A. muſt point towards the South of the 
Earth. And the South 5 B. towards the * 


SheBanb "Becauſealld 4-5 6 <N 
call bodies, do naturally — the one the comrary 
end oſthe other, —4 auoide and fliefrom their 
ends of like denomi ination. 

Now for a further canfideration of theſe proper- 
ties ſuppoſe that you will cut of a peece ofthis g- 
net meridionally , viz. C. D: manifeſt experience 
will ſhew, that C, which did in nature participate 
with A. in the entire Agner, E: (as being both of 
thetrue North part thereof) now being ſeparated, 
willnotabide it. In like manner D, of the other end 
of the little one, will not abide, B: ofthe great one, 
with whom being entire innature he did participate, 
as being both ttue Southerly parts o of the entire 
Magnet, E: And chat becauſe the ends of like deno- 
mination of any two Magnets, doe naturally flie the 
one from the othet. 

But here you muſt beware of an errour , which 
ſome vnhappily haue entangled themſelues withall: 
who behofding the afore-mentioned diſcord (as be- 
tweene A: and C:) wrongfully ſuppoſed, that, it 
both theſe Magnets the gicater and the leſſe, were 
conueniently placed to ſwim in water the little one 
would not with his end C, point vnto the South of 
the earth, as it did in the Magnet being entire; where 
it was a part of the ttue North end, but would point 
quite contrarily. There is no manner of any ſuch al- 
teration, but that both the great one and the little 
one ( and all the like, that are cut meridionally one 
from another) will | abſ lutely point the verylame 
way which the entire one did, only you mult know, 
that the meridian Line will ſomewhat be temoued 
| In 


ia eichof them from the diuiſion, as you may 
by the two prickedlines, parallel vntuthe mendian 
(or axt ) A: B:of E. the entite one, and the diſagre- 
ing of their ends is onely within the Orbe of their for- 
ces, both thcir generall d ſpoſitions towards the 
Farth euer continuing one and the ſelſe · ſame that it 
was at the firſt. Yea moteouet, place them ſo that 
they may frecly ſwim within the orbe of their owne 
force, and they will (with very little helpe ot none at 
all) conforme tlie mſc lues in ſuch ſort that the one of 
them will ioyne it ſelfe endlong vnto the other, at 
their contrary ends, and point the ſame way both of 
them, the which they did at the fitſt in the entire 
one. If you touch the end of any Agreicalineedle 
vpon A, being the true North end of that Afagner, 
that end of the needle wilkbecome a true South end, 
and will point vnto the North of the Hriaen: if you 
touch it vpon B, that will become a true North end, 
and will point vnto the South of the ri And 
the like will it doe, if you touch it pon, C: as when 
you touched it vpon, A, and vpon, D, as when you 
touched it vpon B, although in both theſe not ſo 
ſtrongly; ſo that Dei: Gilberts aſſettion doth not 
gaine-ſay the Marrigers opinion, that his Flower de 
Luce ſhould not ſtill temaine the North point of his 
Compaſle , onely hee ſheweth which end of the 
Aacnet it is, which doth giue him that vertue, name- 
ly, that it is the true North end; ſo that it youhold 
the true North end of the Magnet neete vnto the 
Flewer de Lace it will come vnto him: if you take 


away the Magnet, it will come vnto the North of the 
Jlori en. 


rien. If you will dinide a Magnet not meridio- 
nally as in the former example, but 


æquinoctially, as in this by the pricked line, C: D. A. 
being ftill che true North end, and B;: the true South 
end, and A: B: being the Meridian line, or axis of 
the ftone :- if you ſer theſe diuided ſeuetall peeces 
a ſunder, that they may ſwim within the orie of their 
forces, they will affect to ioyne themſclucs in the 
very place where they were diuided, as alſo in the 


ends, A: vnto B: by the grmer reaſons of contrary 
denomination. And if you place them a ſwimming 
without the Oe of their forces, A: and B: will ſtill 
yet retaine their former natures, and euen ſo will it 
fall out, you make your diuiſion in any other place 
of the Meet towards either end parallell vnto 


æquinoctiall of the Magee, 
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III. 


Certuse general ob [eruations of the nature and 
properttes of the Loadſtone. 
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[ Of one's of diners and ſu ndry parts of the world 
28 of Norw es, Elva, Bengals, Sc. haue one and 


the lelfe ſame property ditectiue, I meane of ſhew- 


ing 
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points Qiue declining or vnder the H- 
rien. They doe likewiſe agree in their variations, 
and each one will drawyron, and likewiſe one an- 
other. Eucry Loadfove, of what forme ſoeuer he 
be, hath eithet actually or potentially two points, 
the _ 3 2 _ Actually, iſ 
either by caſualty ( if it ſo fall out) ot hᷣy induſtry the 
ſtone beſo aſbioned, that thoſerwo 4 ite points 
be eminent or perſpicuous therein; Potentially, if 
that either the ſtone be flat and but thin in the di- 
men ion of North and South though broad other- 
wile, for ſo ſhall the vertue of the ſtone be diſperſed 
eo the extreame parts thereof, inthe edges round 
about; or if it haue the two oppoſite points in any 
concauitie, then will the ſtone ſhew in the eminent 
border or edge of that conc auitie onely a confuled 
dull force, and in the concauitie it ſelfe very little or 
nothing at all. That ſtone is well propottioned fot 
touching which teſembleth an Owe/forme,and hath 
his due points in his ends, and is voide of any bunch 
ot cancauitie. For the generall forme of a ſtone be- 
ing good, euety concauitie is a diminiſhing of his 
force, and euery bunch is but a ſuperfluous burden; 
Inſomuch that my ſelte haue made experience of a 
ſtone that ofſubſtance was very good, and of weight 
was vpon athree and twenty ounces, bur of a diſor- 
dered forme, I therefore rooke away twelue ounces 
from him, and yer diminiſhed nor one iote of his 
force. And this did I in a ſtone that was all of like 
ſubſtance. But if it be one that is intetmingled of di- 


uers ſubſtances (as many ſuch there ate and thoſe 
E caſily 


eafily diſcerned by their colout) you may ſomtimes 
take a] three quarters and mere of his ſubſtance 
without diminiſhing any thing at all of his vettue. 
For colours, moſt commonly the Iron-like is beſt : 
very blacke or whitiſh ſeldome proues good; gray, 
indifferent; the more white in any ſtone, ſo much 
the worſe. There are certaine that are of an yron 
colour, mingled with red, of which ſome bee very 
good, ſome but indifferent. By three waies you 
may prouc whether a g be good or not; the 
one is, by taking vp yron with the bare ſtone: The 
other by giuing more or leſſe vertue vnto a knife, or 
any ſuch thing to litt yron: The third if it will with 
good ſtrength moue a AMegneticell needle a pretty 
good diſtance of, and readily alter the ends of the 
needle without touching of them, making the North 
South, and the South North: The two latter of 
theſe doe neuer faile, but the firſt doth divers times. 
And very certaine it is, that whatſocuer ſtone doth 
molt ſtrongly impart his force vnto a knife, or moue 
a needle with quicknes, the power of lifting vp yron 
in ſucha one, will mightily be increaſed with a Cap. 
For this 1s generally the nature of all Magnets, that if 
there be 2. of different quantities, and equal] ſtrength 
in lifting vp yton, the greater will giue the ſtronger 
touch, and moue a Azegneticel needle farther of, al- 
chough the lefler will take vp as much yron, or fome- 
what more, than the greater. Andagaine ſuppoſe 
there be a et of a pound weight, that being fitly 
armed, will take vp faure pounds of yron, and not a- 
voue, if you diuide him into very ſmall peeces, you 
all finde of them being orderly vſed that will life 


VP 


vp 20 times, yea 40 times his owne weigh ht and a 
eat deale more, if they be made very ſmall, as of 


three or fourg graines weight; And yet where the 
great one will giue a touch vnto a knife for to take 'p 
toure ounces of yton, and will moue a M, 

needle three foote of; this little one will not giue a 
touch vnto a knife to take ypaneedle, nor moue a 
meticall needle foure inches of that as a M12wet is 
diminiſhed in ſubſtance (I meane a Magne: of a re- 
gulat forme) ſo doth he looſe in his vertue of touch - 
ing, and increaſeth for his ſmall quantitie in lifting of 
yton, whereby it is manifeſt that theſe tu o proper 
ties goe not alwaies ioyntly together in the ſame 
proportion and degree. And here hence it is, that 
many {i _ little Aſagners artificially ſet inrings for 
to take vp (tor theit quantitie) a great peece ol yron, 
doe wrongfully imagine that the great one ( whole 
particles they are) or any other great one, ſuould doe 
the like, namely to take vp ſo many times their owne 


weights. Alſo very often it is ſeene, that Magnets 


being of like forme and weight, but of divers kinds, 
the one will take vp more yron of himſelte without 
the capp , and yet the other giue a farre ſttonget 
touch; but then, if you doe fit hoth of them accot- 
dingly with caps, he which gaue the ſtronget touch, 
will tale vp morc yron than the other. I he princi- 
pall force ofthe Loadſfoxe well proportioned, paſſeth 
in a ditect line, from the middle of his ſubſtance, be- 
ing (as it were) a Center, through his two ends ot 
points, which ate theimaginaric lines of his chieſeſt 
force, from which Center, there iſſue infinite others 


alſo through all parts of rhe Superficies of the ſtone, 
2 on 


on either ſide, berweene the two extreame points 
and the middle, all which on either fide of rhe mid- 
dle, being of one nature and pre in teſpect of 
theic touch are exceedingly different in ſtrength. 
For that ſtill waxeth leſſe and leſſe, as it approacherh 
continually nearerand nearer the middle, where at 
length in the middle, betweene the two ende, ir 
viterly ſainteth and commetli to nothing. The 
Loadfone communicateth his property to the yron 
or ſteele that is touched with it, ſofarre forth, as the 
yron, or ſteele, which is couched, liath habilitie to te. 
ceiue, and fo that good skill in the toucliing be ob- 
ſerued, ſteele is farre bettet than yron, and receiueth 
a fure ſtronger touch, and much more eſſectuall. 
The puret ſteele, ſo much the better; and if it bee 
yron; the purer likewiſe, the better, alwaies regar- 
ding that both of them be very ſmooth, and cleane, 
and haue their due temper. The ptincipall property 
in common vſe is the ſhewing of North and Seath in 
the Horizon, with the appendants there vnto belon- 
ging, vrhich is much more apparant, more ſtrong, 
and mote commodious in the iron and ſteele, that is 
touched than it is in the ſlone it ſelfe, becauſe the 
ſubſtance of them may be filed and cut away , and 
drawne into any forme, that we like or lift our ſelues, 
which the ſubſtance of the tone will not permit. 
The Magnet is of ſuch nature, that encry peece bro- 
ken of and ſeparated from the whole, hath all che 
properties of the whole, the ſame ſcuerall points of 
Notth and South, and habilitie alſo forthe touch, 
like in kinde, though not of equall power, according 
to the quantitie and proportion of thepeece, and the 
part 
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Ake a reſpectiue or declinatorie needle , of an 
inch or thereabouts in length and giuing him 
his touch, faſten him by his 4x« vpon a little forked 
ſticke, or any ſuch thing, that the needle may haue 
tree ſcope, then offer the ſtone neere the tur- 
ning it round about, and immediately you ſhall ſee 
the North ofthe needle ( as it is as yet commonly 
called, becauſe it pointeth vnto the North) point 
directly vnto the true North end of the ſtone as ſoon 
as it commeth neere vnto it, and as you turne away 
the end ofthe ſtone the needle will point ſtill ſome · 
what towards it, till the Sout h end of the ſtone ap- 
proacheth, ſor then will the needle vheele about vp- 
on his Aru, and point directly with his South, and 
to the true South of the ſtone. But if you hold the 
needle neere the ſtone, in ſuch ſott that it cannot 
rurne about at liberty then the force of the ſtone 
may ſoone change the properties of the ends of the 
needle, that the one point which was North ſhall 
become South, and that the other which was Sonth 
ſhall become Nocthywer che thing it ſelfe is eaſily 
diſcerned : For the Northerly end will ala aies hang 


lower. 
E 3 And 


And whereſvever the needle, being held neerer 
vnto theſtone doth ſtand parrallell vnto it not incli- 
ning with either end, towards the ſtone there direct- 
ly, vnder the middle of the needle, the North and 
ourh properties of the ſtone doe diuide and part 
themſelues. This matter is much better performed, 
with a (mal narrow laaaſſone of hallean inch (more or 
leſſe) in length, hauing in the ends his due points of 
North and South and wrought ouer with filke of 
two colours from the midle to each end;as for exam- 
pleyellow and white ; Thar part which pointeth to 
the North let it be wrowghr ouer with white, and 
the other with yellow. Then if you hang that in 
the midlebya hne filkethread, and apply it vnto a+ 
ny other [ozdftone, the South end of the one will rea- 
dily hnde outthe North end of the other; and con- 
trariwiſe. In like manner, with this mugneticall in- 
ſtrument you may ſee two pretty concluſions. The 
one if you toucha knife with the end of a forcible 
lozdſtone, whertherir be North M South, and hang 
this wrovghr one by a ſike thread in the midle, that 
it 


— LEE will not abide 
it. The other is, if you hang it end-long, with the 
true North end right ouer the North end of a ſorci- 
dle lasitane or with the South end ouer the South 

end of the other, you (hall ſee that it will in ao wiſe 
0 — — a vnto the North point cf 

at one, bur will ( contrary to p 

principles that heauie things ſhould tend — 
downewards ) by the meanes of the ſilke ; 
ſyimme or wheele about the end of the loadſ{one in 
_—_— yea and lift - 7 * vpward, ta- 
ther then perpendicu wne it, 
this it willdo although — a mink "Long 
lattin, ot any ſuch think, berweene the ſtone and 


it ſelfe. 
The ſecomd way. 


Thread a common ſowing needle, andtouch the 
point of it with the North end ofany /oad/tone, then 
offer it vnto that ſtone whoſe points you would find 
out, holding the needle by the thread aboutan inch 
there-from,and in turning the ſtone about, you ſhall 
preſently ſee the needle point vnto the North end 
of this ſtone, and flic from the other end, when b 


our turning ircommeth neere. The contrary ef- 
— if you touch the point of the Needle 


with the other end of the ſtone, wherein you may 
behold that ancient conceiued, and of late yteres 
maintained errour of the contrarietie of Magnrsand 
Theamedes to be nothing elſe but a contrarie proper- 
ty of one and the ſelſe ſame Agnes. 


A 1 I , 1 hy 9 no 
may hang freely, the one end will craue to 
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Breake off the point of a oy. balfe an 


inch long or longer ( iftheſtone ) but not 
aboue a quarter of an inch, (if it be a baſe ſtone) lay 
it vpon the ſtone, and moue it to and fro vpon the 


Superficies thereof (being ſmooth ) with the needles 
point forwards, and as it commeth neere any of the 
two points of force, it will raiſc it ſelfe more and 
more: but being brought vnto the point it ſelſe, it 
will ſtand there ſtraight vprighe; If t he ſtone be rag- 
ged this cannot well be practiſed, otherwiſe of all o- 
1 ther it is the moſt certaine way. Now whether it be 
A your North or South end the effect will ſoone de- 
clare. 

The fourth way. 


Having an ordinarie Diall with a mgnericall nee 
dle, or a ſayling compaſſe, or any magneticall needle 
ſtanding on a en pinne, hold neere thereunto 
the ſtone turning it in yout hand, then will the north 
end of the needle (| meane the end that pointeth to 
the North) reſpect the true North point of the 


ſtone. 
The fift way. 


Alſo if you touch a common ſowing needle (the 
longer the better ) and put ti through a little peice of 
corke, not bigger then may well beate it vp, ſo that 
by the meanes thereof, it may ſwimme in a baſon of 
water, the ſame if you ater the ſtone vnto it, will 
ſhew 


that none other way whatſocuer will more readil 
or _ define the wagneticall Meridian, then this of 
the n 2 the water. And therefore 
as it is vety requiſite for man oſes that euer 

Traveller either by land or Ar ly by ſea could 
alwaics haue (it he may) an zqt iall Diall with 
him, ſo would I not wilh that any of them ſhould be 
without ſome ſowing needles touched with a good 
ſtone which wil both ſerue the p vſes of owing 
without impairing their touch ( for it is open aire 
and ruſt that are the greateſt enemies thereof) And 
at any time with a peice of corcke, or a drie ſticke in 
the water will (hew the cell meridian ; a mat- 
ter though meane and triuiall in ſhew, yet berweene 
whiles of ſo great importance that it may ſetue to 


aue very many mens lives. 


A fothway.. 


Allo if you ptepare a little round Zoadftone of a 
quarter of an inch diameter or thereabour ( bur it 
muſt be a very g 
marked and =, in ſuch manner that it eaſily ruſe 
about in a little frame according vnto this picture. 
The like alſo in bis ſort will come to paſſe, if you 


hang aſmalldeclinatoric Needle in a frame in this 


manner, 


ood one) hauing his two poles . 
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Then by mouing it in his frame all over the ſtone, 
the North pole of this will finde the South of the 
other; And likewiſe will the South, the Notth of 
the great oneʒ For it is not in outward ſhew between 
one magnet and another, as it is betweene a et 
and a magneticallnecdlc, the contrarie ends of the 

magnet will couet in their motion to meete together, 
but the end of the needle which turneth North, will 
come vnto the North ofthe ſtone: For in very truth 
it is the South point of the needle, euen as the - 
net it ſelfe being placed in a woodden diſhin water 
will turne with his North end vnto the South, and 
with his South end, diſh and all, towards the North, 
as it is largely declared in the ſecond Chapter of this 
. booke. The like effect will alſo follow if you hang 
as aforeſaid a (mall mzzner in the middle by a (mall 
ie thread, that it may freely turne without impe- 
diment according vnto his one nature. But this 
property it will (hew quicker, or flower according 
vnto the goodneſſe of the ſubſtance, and fitneſſe of 
the forme. The beſt forme for this purpoſe is the ex- 
tended ovall, hauing his poles preciſely in his ends. 
It his poles be ſome pretty diſtance, the one end to- 
wards 
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wards the Eaſt of theſtone, and the other aſmuch 
towards the \Weſt , this ſtone in his length will not 
point vnto the mugweticall North and South (as 0- 
therwiſe he would) but vnto ſome other point of the 
Horizon; yea following this experiment in this ſorr, 
you may make him ſtand vnto any point of the 
Compalle : onely you ought to abridge the ſtone in 
his length that he may come ſomewhatneerer vnto 
a circuler forme, that ſo his diameter of Northand 
South (being through the megwers/me of the earth, 
the cauſe of this motion Jmay be ſo much the longer 
in compariſon of the Maſſe of the ſtone, and conſe- 
quently more effectuall. After the like manner you 
may ſo touch the wiers of a Compaſſe, that the 
Flower de luce of the flic, (hall ſtand vnto what point 
ol the Horizon you pleaſe, although the Diameter 
of the wiers doe ſtill remaine fixed vnder the Flower 
de luce, and the South point of the Carde. 

Finally to conclude this point with a mugneticall = 
delight, if you touch two ſowing needles in a con- 
trary ſore, that is, the point of the one northerly and 
of the other Southerly, and fer them with their 
corckes the one at the one (ide of a baſun of water 
and the other at the other, you ſhall ſee them, as 
quickned with vicall ſpirit , euen ſo to moue the one 
end towards the other, at the firſt faite and ſoftly, 
but when they draw ncere they will ruſh together 
(as it were) with a kinde of violence, the point of 
the one ſtriking 3 at the point of the other, 
you muſt place the needle, whole point is touched 
for the North on the South ſide of of the baſon, and 


the other on the other ſide: Otherwiſe the beads 
| F 2 and 


ene 


e bold then the connexion of Iron ring: 
by vertue megneticall, vhereat S. Argu- 
line ſo much. and that iuſtly, did wonder . 
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The manner of capping both with ſinglr and double 
7g Sp. SE /6 


He tone being brought vnto his 2 forme 
you muſt haue a mould made of = — 
y ſame proportion in euery reſpect an in all 
bis dime nlichs, then ſetting Hoh aide ie your 
workeman ſrame & faſhion his cappes and fit them 
vpon this mould as if it were the ſtone, thus ſhall you 
be ſure to pteſerue your megnerfrom many dangers, ö; 
very incident vnto tude handling: And · hauing fo * 
done you may ſet them on the ſtone it ſelſe, amen- 
ding any ſmall faults, without r 
ſtone, either with bruiſings,or knocks; For the thi 
neſſe and largeneſſe of the cappes, there can bee no 
generall rule preſcribed, but ir muſt be leſt vnto the 
triall and ingenious dexterity of the workeman : as 
[+ alſo for the handſome faſtening either by ſoadering, 
3 ort tiuetting vf them with lattin plates to the Caps | 
3 to keepe them in their places firme and ſteddy , ac- "1 
cording as you fee in this picture of a ſtone, armed 
with ſingle Cappes. 1 
he 
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totake vp a d and a halfe and more: 
u whereof is this, becaule the ene 


L one end of a firting e of iron or 


* 


which | 

alſo the contra other end. 
Now therefore in this poſit both ends ofthe 
thele 


e, the ends iron, the middle 
aleſſe ſpace of copper, and D. leaſt 


- 


If you apply the Loadflone vnto = he will hold A 


ry ſtrongly; but ifyou pur the other three 
— tris nas t y of them, be 
will not by any meanes lift it vp. It you apply the 


L94d/one vnto B, he will take it vp very 
C ſomewhat more ſtrongly, but Dion 


_ theſe three, yet not comparable to the ſtren 


x 


ee Ro of both 

ou 1s place 5 ce 

ends ſtriuing in t — 2 parale - wiſe vnto 
the Ax ol the · ſtone, the North and South forces 
are driuen more cloſely vnto their proper ends. But 
in B, (becauſe ofthe intermediate coppet) there can 
be no ſuch cloſe driuing of his forces into cheir pro- J 
r ends, as was in A: and therefbre the Loadſtone_s 

ifteth vp B, but only as if his two ends were two lit- 

tle looſe peeces of iron, banging in the aire, and the 

int iate copper a burthen vpon them. But pla- 
cing B vpot A, A in the manner (as it were) of a 
bridge, io the two ends together into their for- 
— —— — 
hey are but (as it were) two loo won h 
ging in the aire, the two forces of the Laufe J. 

and South, diſtinctly and ſeuerally paſſe 

thorow them downwards into A, which it could not 

doe, if it had beene one entire peece of iron: and ſo 

all thoſe foure peeces, being placed one vpon ano- 

ther, ſo that A be vndermoſt, whether directly ot 
ſidewiſe, the Zoadftoxe will eaſily lift them all vp, and 

not othetwiſe. 

When a Loaaſtane lifteth vp iron at one end onely, l 
the vertue of the ſtone is infuſed into the whole body +} 
downward of that iron, if it be not very long. : { 

ut 


* iron that it liſteth vp: for the fo 
arc ſo ſtriving in a collatetall line 


ing both to the iron, by the meane 
double caps, hee will not extend his force downe- 
ward the diſtance of one inch, nor wicthany ftrength 
| the diftance of halfe an inch, as in this former ex- 
F ample. 

If a Auer will lift at one end a pound of iron, 
faſten you halſe an ounce of iron vnto foure ounces 
of wood, or any other ſubſtance ſaving iron, and he 
will neuer take it vp, becauſe his vertue can pierc 

butonely ounce, and hath no power to 
por- 


at 
enter into the other ſubſtance ; and that 
| tion of vertue, contained inthe halfe ounce, 


hold vp the other ſtrange ſubſtance. But this 
ſame Agnet, by the meanes of double ca laying 


bauoold ofa peece of iron fitted for the pi 
on, being but halfe an ounce, may very 


| a 
this falhi 
well and 
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readily take vp three pounds of any other ſubſtance 
whatſoeuer that is faſtened vnto it, becauſe that the 
whole force of the ſtone being imployed in the ſtrife 
of the contrary ends, in the iron patalell-wiſe, vnto 
the Ax of the ſtone, each end apprehendeth and 
lifteth vp this peece of iron and a great portion of 
any other ſubſtance that is faſtened vnto it, and his 
whole force being imployed herein, all his former 
'vigour, vpward, downeward , or endlong, is as it 
were fettered and impriſoned, that vntill you looſe 
him of theſe fetters, hee is not able atcither end to 
take vp one quarter of that which he did before. 
Pliny in his naturall hiſtorie writeth, that Dino- 
cra'es that Famous Architect builder of Alexandria, 
at Prolemies commandement began to vaulta Tem- 
ple with Ar-ners, that there might ſeeme to hang in 


the airethe image of his ſiſter Ar/insr, made of iron 
for 
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for that purpoſe: but both Dinecratesand Ptolemie 
dying in the meane ſpace, that enterpriſe ceaſed. 
either indeed (if they both had liued) could it ener 
hauc come to paſſe by that means, by reaſon ot two 
impoſſibilities: The one is, that by the force of the 
Load/lones, nothing can ſo hang in the aire, but that 
it either muſt touch the ſtone it ſelſe, ot ſome other 
intermediate ſubſtance bet weene it and the ſtone, 
that barreth it from comming to the ſtone it ſelſe. 
For example, lay two or three needles vpon a 
ſmooth cable, pur a ſiluer or pewter plate vpon 
them, and vpon the plate a Laauſlone, then lift vpthe 
plate aloft with the Loaaſlaue lying {till vpon it, and 
you (hall ſee the needles hanging od in the aire 
endlong, and if you mouethe ſtone about the plate, 
following ſtill vaderneath, but euvermore touching 
the plate, which is the intermediate body, that kec- 
peth them from comming to touch the ſtone,which 
otherwiſe by their naturall inclination very ſpeedily 
they would doe. But as for that image of Ar/aoe; 
how had it beene poſhble for it to haue touched at 
once, mediately or immediately, ſo great a number 
of Magnets, whereof the pretended vault muſt needs 
haue conſiſted? The other is, that ſuch a multitude 
of Magners would nothing but confound the one the 
others forces, ſo that one of them alone being (oli- 
tarie and ſeuered from his company, might ſhe w 
more force then al that inſociable ſocietie could doe, 
each one hindering the efficacie of the other. Much 
like a teeme of many horſes, where euery one draw- 
ing his ſundry way, might ſ6one with diſordered 
ſtretching tire himſelfe and his fellowes, but neuer 
G'2 moue 
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moue the loade one iot from the place. Inſomuch as 

one (and poſſibly the worſt) would doe more good 

alone, where hee might orderly and freely vie his 

owne ſtrength, then hee and all the many of them 

could doe being ioyned together in vicinitie of bo- 
dies, but extremely diſtracted through contrarietie 
of courſes. 

Thc only way to performe ſuch a matter (if it 
were worth a doing) would be to prepare one migh- 
tie great Loaaſione of excellent goodneſſe: which 
hauing his due proportion, after an extended ouall 
forme, ſhould be fitted with double cappes, and ſo 
placed in the roote of a building, that his Axis be 
paralell tothe Harigen in this ſort (out ofall doubt) 
a faire la; ge image might bee held vp very ſtrongly 
by ſuch a Magnet, let the ſtuffe or ſubſtance thereof 
be wharfoeuer, (howbeit the lighter the better) ſo 
that there be faſtened vnto the vppermoſt part of 
the lmagea {mall peece of iron accordingly prepa- 
ted and placed for the two prominent ends of the 
double cappes of the ſtone, to lay hold thereon. Bur 
enough hereof. 

Inthecapping of Magners, this generall rule is to 
be obſerued, that they ought to be made ofthe fi- 
ncſt and ſofteſt iron, and not of (tcele : the waight 
allo, which the Magnet taketh vp, ſhovid be of the 
like iron, and not of ſtcele, as aforeſaid. For although 
ſteele retaineth at the leaſt ten times as much vertue 
as iron, when it is once ſeparated from theſtone,can 
doeʒyet as long as there is any contiguitie berweenc 
the ſtone and them, hee holdeth iron more ſtrongly 
then ſteele. Both which diſferences in either of them 


by 
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by manifeſtexperience are certaine, and ſeeme to 
procecde of notable faſtneſſe or cloſeneſſe in the 
4 {t:ele aboue the iron z by meanes whereof the u- 
nelicall vertue doth longer and more forcibly conti- 
nue in that then in this: euen as fire more mightily 
poſleſſeth, and for a greater ſpace abideth in ſlone, 
or any ſuch firmeor ſolid matter, then in wood, ot 
ſtraw, or the like thinne and hollow ſubſtances: and 
theretore thoſe compaſſe· makers, that make the 
wiers of their flies for ſailing compaſſes of meere 
iron, ought not by any meanes to be ſuffered : for 
to gaine two pence in a compaſſe( and ſcarcely that) 
they intollerably abuſe thoſe that trauell by ſea, to 
their great danger and miſchiefe. 
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Cu ar. VI. 
Ofcementing and peecing of Laadſſonel. 


Fo. your Simmon, doe thus : Take the fine 
powder of a Lead/lone, halfe ſo much powder of 
new bricke made very ſmall and ſubtill, onepart of 
Burgandie pitch, halte ſo much Roſſen, a ſmall por- 
tion of vnwrought waxe : iningleall theſe together 
very well vpon a ſoft fire, and makethewhole maſſe 
in lttleroules. Now when you will cement a ſtone, 
doe thus: heat thetwo peeces ofthe ſtone very hot, 
and likewiſe the ſimmon, then ſtrake the places 
that you will ſoder, oner with the ſimmon very 

thinly, and ioyne them ſomewhat hard together, 


letting them ſo ſtand vntill they be cold, and - 
G3 
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ſball haue it fully as as if it were an entire 
ſtone of ic ſelte, and not to be ſeuered but by great 
heat of fire. In peecing of the Z 9ad/fones, there muſt 
diligent keede be taken to the nature of the Zoad- 
ſtone in generall, and alſo to thoſe particular peeces 
which you would ioyne together. The Zoaaffone_s 
in generall (as it is ſhewed before)that his force iſſu- 
eth (as it were) from a center in the middle of the 
ſtone, to all the ſuperficies thereof 4 but 
moſt ſtrongly vnto the Poles from the middle, one 

way the ſtone is allofa Northerly nature, and all of 13 
it Southerly the other way. For example. 


N | | fs 


A. is the North end, B. the South end ofa Laadſſonc, 
D. the middle. Suppoſe you cut off a peece at C, 
then (hall D. be no more the middle, but it ſhall be 
a part ot the North ofthe the middle is re- 
moued neerer B, and the vertue of North and South 
doth not now diuide it ſelfe at D (as it did before) 
but D. is now become a part of the North end of the 
ſtone, which it was not before. In this example fol- 
lowing let there 


be 


be two Loadſtones, the one longer then the other, the 
North of beth noted with A, the South with B,the 
middle of _—_ lhorter, where the _ — South 

ro erties » is C. Suppo faſten 
Hef two with . the end ——— 
vnto the end A. ofthe longer, ſo ſhall theſe rwo be- 
come one one, and not onely C, which was 
the middle (where 


C 


the North and South properties did part) in the lit- 
tle one, is now become a part of the North end in 
this conioyned Loadſtane, but alſo even B. it ſelſe, 
which was in the ſhore one the very South Pole, is 
now in this become part of the North portion, the 


middle of this (where the North and South proper- 
ties 


"ties doe part) being in E, and theſe two Magners, 
whick had each ofthem ewo points, the one North 
and the other South, being ioyned together, haue 
but only two points in all, the one North, the other 
South. Morcouer, if you haue two Zeadfonrs (for 
example) of like goodneſle, about foure inches a 
peece in length, hauing their North and South 
points duly at their ends, if you cut off at either of 
their ends halfe an inch, and conioyne them with 
the contrary of the great ones, they will preſently 
haue contrary properties vnto that which they had 
before ; ſo that a needle touched before that would 
tutne North, being now touched in the ſelſe ſame 
place willturne South, ſhewing that the vertue of 
the two ends doth alwayes proceed and extend it 
ſelfe from the body of the whole Zoadſlone, and from 
the whole, ſheweth it ſelfe moſt forcible (as afore- 
ſaid) in the ends; and either of the Louaſſones will be 
in his perfect goodneſſe, as at the firſt. If you thinke 
good to ſet two Loudſloves together in ſuch fort, that 
you would haue the augmentation onely in thick- 
neſſe, and not in length, then doe thus: If they be 
both of one length, grinde them ſo that they may 
ioyne cloſe, the broad ſide of the one agreeing with 
the broad ſide of the other, hauing North vpon 
North, and South vpon South, as in this example. 


A. muſt 


A. muſt be ioyned vpon A, and B. vpon B: but if 
you ioyne the two ſo, that A. lighteth vpon B, you 
marre the new Aqnet, by contounding his forces. 
Notwithſtanding if you like to ioyne them in len 
onely, not in thickneſſe, then indeed muſt you com - 
bine B. and A, and not A. and A, nor B. and B, leſt 
here alſo you incurre the former inconuenience, of 
confuſion of forces. Take another example: Sup- 
ole a Zeadfonc to bee long and ſomewhat round, 
aller at one end then at the other, the ſmaller end 
to be North ſigned with A, the other South ſigned 
with B: let this * l divided long · wayes into 
two equall parts, w both the Poles, A. and B. 


And 


And let one ef theſe halfes be placed vpon a peece oſ 
glaſſe ot a ſmooth Table; certaine it is, that if you do 
offet to touch A, of this, with A, of the other, this A 
will turne away ſrom that, which (the ſtone being 
entire) it did ioyne with before : Or if you offer B, 
vnto D, it will doe the like. And no matuaile. for in 
this caſe of touching A, with à, or B, with B: what 
elle in effect doe you, but attempt to ioyne the two 
halfes in length and that at libe ends? A thing dire- 
Aly repugnant to the principles of Aagneticall Plula- 
ſaplue. But let me admoniſh you, to put the rounder 
ſide of the ſtone downewatds, next vnto che glaſſe, 
that it may turne the quicker: yet if the ſtone be ex- 
cellent it will doe the ſame alſo vpon the flat ſide. 
Moreouer if you place this two halfes, the one vpon 
the other precilcly asthey were at the firft, they will 
agree 


agree very well: becauſe they are as one, and the 
ſelfe· ſame Aagner. But if you place them the one 
ſeyaruing from the ocher, at either ond, then will A, 
of the one, turne about vnto B, of the other; be- 
cauſe they are now as two ſeucrall and divers Aag- 
nem. For the bettet conceiuing hereof, you are to te- 
member, that euety part of a Loadftene (be it an half 
or any other) being once diuided from the Whole, is 
(as Schoole- men call it) Totum integrale, a whole 
Loudſbone by it ſelſe, vtterly diue ſe and eſtranged 
{rom that whole, whoſe part before it was, and 
therefore reteineth diſtinctly in it ſelfe, all the pro- 
perties of a Leuaſtone, though not ſo ſtrong, as the 
whole had when this was ioyned therevnto. 

In Zoadftenes there is a part truely ſaid to be diui- 
ded (rom the whole, when the points of that part, 
or ends, or Poles (and fo, by neceſſary conſequence, 
the Axis and <Egquator,in which the vniverſall frame 
of Magucticall power conſiſteth, haue a poſition di- 
vers from the Poles or points ofthe whole. For this 
cauſe, inthelaſt examplethe one halfe A: B: being 
ſuppoſed to ſwarue from the other halfe B: A: at ei- 
ther end, muſt needs preſently be divided from it, 
and now cannot be pars integri, but is of neceſſitie 
Tatum integrale, a ſeuerall and abſolute Magnet of it 
ſelſe, and ſo by an eſſentiall property common to all 
Aaenets, coueteth with his point A, the contrary B: 
of that which is vnder it. Whereſdre like as exact 
agreement is betweene two Mathematical figures 
when being applicd together, the extreames of the 
one, doe preciſcly fall vpon the extreames of the 
other, cach vpon his —__ extreame , and 
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4. | - 
is made one therewith : even ſuch is the perfect 
compoſition or 1 together of the parts of 2 
Meewticall body, and namely of thoſe two equall 
parts before exemplified, you muſt ſo ioyne one vp- 
on another, that the two extreames,or ends, be al- 
waies of the ſame nature Northerly, or Southetly, 
in both parts: And that by due application of the 
parts, the two Northerly ends be vnited, and be- 
come one, as alſo the two Southerly ends after the 
ſame manner. Bur if theſe parts, being of cqual! 
length be ioyned longwiſe, the North of the one, 
vnto the South of the other; thoſe two ends that 
were (being now no ends but the juſt middle of one 
Mag net) have loſt their properties which they had, 
when they were ends. For thoſe properties, by this 
vnition, are aboliſhed : but their other ends (till re- 
ſerue their former and ſtronger vertues of North and 
South: And ſo, according vnto Algneticall nature, 
one Magnet ſhall haue but two Poles,the one North, 
the other South. Againe, if you will peece two 
Load tones — in thicknes, the one of the being 
longer, than the other; then you mult either cut the 
longer, that it may be fit in length, vnto the ſhorter; 
or elſe peece the Rows in ſuch ſort asis afore deſcri- 
bed that he be equall in length to the longer, & What 
foener diſorderly parts — {hall bee in any of 
them, they may, euen after they are cemented, vety 
well be ground away. Alſo if thete bee holes or 
dents, with little peeces of Leadſiones cemented 
(their points being obſerved) they may be filled vp, 
without any manner of dammage or deformicie, no 
more than there had not been any ſuch at all. And 
after 


4 


aſter this method you may (wit 
ſiry) of many Magrets, make one as huge, and of 
what e you pleaſe. And althou we * nets 
of this body, magnetically com as I haue here 
lhewed ) — neuet ſo many AF 5 yet the 


* 


whole will haue but two principal 3 , the one 
North, the other South, euen as if it were one natu- 


E 
rall Zoadffowe : and all of them will contribute their 
forces, vnto thoſe two pointsz Sothat it there were 
twenty of them, being after this ordet cemented to- 
gether into one body, the whole would haue but 
e but if — — vault, ac - 
cording to a Aſa/ons ue 40 ; 
3 North, and as many South, and va nr 
the like effect in drawing yton, as (to vie the formet 
gtoſſe ſimilitude) if a teeme of horſes were fer in 
their traces contrary the one to the other, the one to 
pull one way, the other another. As for the Turkes 
Azhomet , hanging in the ayer wich his yron cheſt ir 
is a moſt groſſe vntruth, and vtteily impoſſibleis it 
ſor any thing ſo to hange in the ayer hr Magneti- 
call power, bur that either it muſt touch the ſtone it 
ſelſe, or elſe ſome intermediate body, that hindreth 
it from comming to the ſtone ( like as before I haue 
ſhewed) or elſe ſome ſtay below to keepe it ſrom af- 
cending, as ſome ſmall wier that may ſcanti bee 
fecne or perceived. 5 
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Cur. VII 
Of the variation of the Magu'ticall Needle with 
the Appurtenances there vnto belonging. 


HE variation of the Magneticall Needle, be- 
ing aptly fitted and placed vpon his pinne, is 
nothing elſe, but the ſwaruing of the pointing 
thereot in the Horizon, from the meridian line there, 
the portion of the Aon intcreepted betweene the 
true Meridian line and this pointing, ſheweth of 
what quanticie the variation is, and giueth it his 
name, to wit, which way it lyeth, either Eaſterly,or 
Wedterly, and it is obſerued by either end of the nee- 
dle as you pleaſe. 

In times paſt men obſerued onely by che North 
end of the needle, becauſe they vnderſtood not that 
the Loaaſſone hath a South vertue, as well as a North; 
And therefore did touch their necdles and wyars of 
their compaſſesalwaics for the North onely,leauing 
thoſe ends of the wyars bare, that they might be te- 
freſhed with a new touch at any time afterwards : 
but the other ends they coucred, not knowing that 
they were alſo apt to receiue as forcible a vertue 
from the Zo taſtonc for the South, asthe other fot the 
North. For the right vndetſtanding of the variation, 
with his neceſſary dependants, wee muſt vſe the 
meanes of two circles: The one of them I will call 
the Magnetic ill Almicanter, The other is already 
knowne by the name of the Megneticell Meriatan. 


This Afzenetical Almicanter is a cucle paralell vnto 
the 


the H#rizan, whoſe center is the verticall point, and 
is deſcribed bythe diſtance berweene the verticall 
point, _ the _— — 5 the — 
weticall Pole is the pole of the earth A 
- reſpeQiue Pole, i which is all one _— Pole 
the Aagneticall Meridian, is a point in - 
ticall almicanter , diſtane Barger Weſt — 
the true pole as many degrees in that a,,, as 
the variation of that place containeth in the Hori- 
ran; bur alwaies it is in the contrary pat of the true 
Meridian, that is, it the variation of the South point 
ol the neede bee Eaſtetly the reſpectiue pole is We- 
ſterly : but if you obſerue with the North end ofthe 
le, the reſpectiue pole and the variation ate 
both one way in all our Northerne Climates. If the 
variation of the South point of the needle bee We- 
ſterly, then is the reſpectiue pole ſo many degrees in 
the ſaid almicanter Eaſterly, and therefore alwaies of 
the ſame height with the true pole abouethe Hori- 
cn. For ſince all great Circles of the globe doe ne- 
ceſſarily cut one another in tWo points into two e- 
quall parts: theſe two therefore muſt needes doe e- 
uen ſo in the Zenith and Audir, by their very defini- 
tions ; So that theſe two points (the Zenith and Ne- 
dir ) are alwaies alike common vnto them both, 
alwell vnto the true, as vnto the Aſgneticall Me- 
Where-hence it followeth neceſſarily, that al- 
waicsthe one halfe of the mazneticall meridianis on 
the Eaſt-(ide, and the other on the Weſt fide ofthe 
true meridian, the common Zenith and Nadir euer · 


more keeping their equall diſtances ſtom the * 
ö of 


i 5 


* 


olche one of them, as th 
: Suppoſe the common Zenithro be in the 
«Squator, you layling Eaſt or Weſt, as long as there 
is no variation, there is nom iguetic all mrriduan,chere 
are no megneticall Poles, but thoſe ofthe world, But 
as ſoone as, ſayling ſtill vnder the line you doe finde 
a variation it is the magnetical meridian , that by his 
ſwaruing from the true meridian of the world in the 
Horizon lheweth the quantity of the variation, and 

iueth it alſo the denomination of Eaſterly or We- 
2 and his avis is the line of variation. But ſup- 
poſing the common Zenith, to be in any paralel, be- 
wweene the Sguator and the Pole, then is itnot the 
axis, but ſome other Diameter of the call me. 
ridian, which ſheweth the variation in the Horizes ; 
And the megwerical meridian euermore cutteth iuſt 
ſo many of the wagnetrall almicanter on the 
one ſide of the true meradien, at th e ſame AMagneticall 
Pale is diſtant in the ſame abmicamter , on the other 
ſide of the true Afrridies from the Pele ofthe World. 
And this is to be vnderftood in correſpondent man- 
ner, as well of the South Hmiſpbere. as of the 
Nomnh. 

ThereſpeRiue Mrgneticel meridian ( where any 
variation is) is a circle that paſſeth by the vertica 
point and the Nadir, and both the teſpectiue Poles, 
croſſing the Hor:200 at right angles in the points of 
vari ation, of which circle the line of variation is a Dr- 
eneter, but where there is no variation the true and 
Maeneticall meridian ate both one & the ſelfe ſame, 
and ſo in like manner are their Dianeters. Thoſe cit- 
cles and poles are te armed teſpectiue becauſe that in 


cucry 


+ 


— By the — or — 

the deſcending, and (as it were) the ſinłking motion 
ottha — lorixan, in his proper 4. 
math, or Megneticall meridian; But if there be no va- 


eath (+ which ate thoſe two points equally diſtant 
tram cach pare of the noctiall of the earth are 
alwaies the ſelfe ame. The reſpectiue Poles alter 
with euety Alaris an, here there is any variation, but 
neuet out of the aforenamed- abwicentey of that 
place. The cauſes of the differences of the reſpe- 
ctiue Poles and Aerid:zansfrom the true Poles and me- 
ridians, and ſo of all variations, are onely two; The 
chieſe and moſt generall is the vaſteneſſe ot rhe O- 
cean ſea, by moiſineſſe whereof the Mgneticall col- 
laterall force of ſo much eatth as it couereth, is much 
hindered and dulled. And by that meanet the next 
reat Continent hath more power ouer the corre- 
— end of the Aagucticul needle, then other 
wiſe it could haue if all were alike one entire Conti - 
nent: and therefore cauſeth the ditectiue property 
of the needle ſomewhat to ſwarue towards that way, 
which is that, which we call variation but yet the 


vaſteneſſe of the Ocean doth not hindet the decli - 
| I nation 
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I epth. For although in compariſon of a pond or ri- 1 
2 uer, the lea is ſaid to be of a wonderfull depth, yet if . 
1 this depth be compared with a Semidiamorer of the 
_ earth, it beareth a very exceeding ſem all proportion. 
nothing at all to binder the mightie wagnericall de- 
clinatory force of the whole earth; For the greateſt 
depth that euer any man of kill eiteemed it at, was 
not aboue two Engliſh mile, at the vttermoſt, when 
as daily experience maketh it maniteſt, that a great 
Continentwil ſhew his / cal{collaterall force, 
by cauſing a variation, abouerworhundred miles of : 
from the place, and therefore Door Gitberrsfeare 
in that point I take to be needleſſe, ſuppoſing a va- 
riation ot declination. The ſecond caule of variati- 
on, is any great mountainous region not farre of, 
when a man is in ſome great Laitade towards either 
of the Poles : if that mountainous region lie Eaſterly 
| or Weſterly from you, it will cauſe the needle ſome- 
whatroſwarue that way. Bur variations of this 
ſort are of ſmall continuance, and in ſayling ſubiect oo 
vnto ſudaine alterations, yea many times quite con- 
traryſrom Welterly co Eaſterly & afterwards backe 
againe within ſhort ſpace: as out firſt famous Pilote 
Stenen Ruvwonghtound by his experience in the diſ- 
couery of the t ſea-· coaſt between the north 
Cape of Finnarke and lurgates. The reaſon where- 
of oughr heedfully ro be regarded whichis that the 
Al rgencticall force of the 4 earth, doth (-as in all 
Magnets ) ſhewi it ſelfe moſt Rrongely in the two 
Poles thereot,and in thoſe places which are neere vn- 
to 
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to them : but alwayes it muſt be remembred, that 
terreſtriall body, as it doth likewiſe in all Aſagners 
out ofthe body ofthe Atagner and therefore in any 
it is impoſſible that any variation be aboue go. de- 
— — — 
5 peceuleth. 3 3 — — — 
cially of ſo — part as any — etits 
Ocean is in his very ſupetficies, in teſpect ofthe bo 
dy of the whole earth : yea [ am thorowly perſwa 
ded, that there neuer was not euet will bee any 
variation, by any obſeruation found for 
2 bee ſo much as z neither any . of 
great variation any here, except it 
neere vnto eicher of che Poles, where — 
ſmall credit to be given to the obſeruing of any 
variation : for the variation being (as aforeſaid) the 


— — 
in the Horizon from the true ra 
in places neere the Pole, there 1s no manner of cer- 


taintie ofcither of the(e, it is not poſſible to finde the 
variation, if there be any. The reaſon whereof is 
this, no man may trauell thoſe Seas, but whiles che 
Sunne abideth on that fide of the Equator, where- 
by they haue continuall day, and by that meancs 
areſ — any helpe ofthe ſtarres, neither if 
they might bee ſeene, would they bring any great 
belpe. —— — hr 
is ſo ſmall, that by a very large inſtrument — 
obſeruer with great paines will finde the 
ridian Line, all the Meridian: them W 
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53 Mayneticall Aduertiſements. 

lo neere one to another, and meeting in the Pole, 
and their Horizon being in a manner paralell vnto 
che Æquinoctiall. And as for the borizontall m- 
neticall Needles, to ſhe their pointing in the Hort: 
zon as they were wont to doe, chey comming into 
this climate may fay, Fim Trees, Their direction 
is as it were giddy and vncertaine, and when their 
center commeth vatothe Pole it ſelſe, it is quite va - 
niſhed away ; for from thence all the points of the 
Horiron are onely South, ifit be at the North Pole, 
and North from the South Pole, and therefore in 
that place the inſtrument of declination is farre 
more ſure then the Hori :? ontall Compaſſe. And as 
in the Poles themſelue: there is no direction at all, 
ſo ot neceſſitie neere vnto them it muſt bee a very 
confuſed direction. I hoſe two places, that are cal- 
led the Poles, haue no ſtrength of themſelues (as 
aforeſaid) but as it is contributed vnto them of the 
whole. As in a Magnet, if you breake off a peece of 
the contrary end, the end that is left will bee accor- 
ding vnto that proportion diminiſhed in his 
ſtrength, and the polar peece, that was broken oft 
be it neuer ſo little) will haue two poles as well as 
the gteat : ſo that the two parts will haue foure 
Poles, two of them North, and two South. Put this 
little peece that was broken oft, in his place againe, 
and then each peece will loſe one of his Poles in the 
lame very inſtant, and the whole will haue but two 
Poles, the one North, the other South, as at the 
ficit. Againe, it you cut off a peece of one ſide of a 
Loadid one, that is brought into a round or an ovall 
torme, hauung his Poles marked-in their due placcs 

at 
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part ot the force they had, and the Poles thernſelues 
will be remoued vnto the other ſide, from the places 
chat were marked, and thoſe markes will ſtand but 


— idle ci in —— — 

ee — — — 
— all forme, 2. Gde. iſie in theſe, be- 
cauſe they are of all others, as I haue oſten admo 
niſhed, for all ical proofes the moſt excellent 
formes) and ſet markes on the two Poles, take a fine 
needle, or any ſtiaight (mall wier, and ſet it on the 
æquinoctiall, (I meane thereby the middle be- 
tweene the two ends ofthe (tone). then will it 
directly rowards cach Pole, if the ſtone 
w — flawes, ot any — groſſe ſabſtance 
(as ) intermin wi — — 
3 towards — end, 
owne direction he will trace you — Free 
both ottheſe marked Poles, which is the true Meri« 
dian ofthe ſtone. Buritthis ſtone hath in either of 
the ſides any imperfeQion, when the needle com- 


meth vnto the edge or brinke thereof, it will ſ\warue 
ſome what to the ſounder ſide, and will poiut 
to neither. of the true Poles. And ii a circle bes 


drawne according to his pointing, as hee ſtundeth 


ſtill in that place, this ſhall be a reſpectiue Meridian 
oßthat ſtone, proper vnto that place: and the Poles. 


the reſpectiue Poles, differing the true Meritli 
an of the ſtone and his Poles. Now if you thruſtthe 
needle further towards the end, vpon the brinkeoF 
this impetfection, it will not point (as before) but 


either furthet off, or Wr 
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and will giue his direction for a new ive Me- 
ridian ; and new reſpectiue Poles, And in ſuch man- 
ner inſinitely, if you place the needle in the middle 
of this imperſect ion, equally diſiant from the ſound 
parts, then will it indeede poynt towards the true 
Poles ofthe ſtone, And the Conſequence heereof is 
the maine reaſon, that towards the midſt of the O- 
cean; and likewiſe of any great continent there is no 
variation. Thus may youeſpecially,in around Zoad- 
fone (as in a liuely example) fee the true cauſes of all 
the variations that are in the whole world, reckoning 
as much ſpace as the Ocean couereth, to bee ſome 


imperſection in the body of the whole, in reſpect of 


the Hovmontall motion of the Compaſſe. Forthe 
euidence ofthe truth heereof, let a man examine ge- 
nerally the variations of our moſt expert Nauiga- 
tors ( by reaſon of their diuerſities of the 
ſets of their Compaſſes, and vnfitneſſe and vnapt 
handling of their inſtruments, they very ſeldome 
times agree among therofelues) obſetued in the At- 
lantiche Ocean, from the quator unto the parts of 
Nrw. all along the Eaſt coaſt from the Meridian 
ofthe Azores: Aud in like manner from the qua- 
tur to the of New ſound · land and vp wards, al 
along the Weſterne Coaſt fromthe Azores, asfarre 
Noith, as heereunto hath beene diſeouered, and he 
(hall finde the ordinary practiſe to teſtiſie the truth 
heereof, as alſo aſter the fame ſort from rhe quator 
Southward vnto the ſtraights of and all a- 
a er backe ſide of America in the South Sea: 
and on the Eaſt Coaſt vnto the Cape of Bowe eran- 
£4, and he (hall perceiue the like agreement N — in 
ailing 
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cauſe is the different manner of che 
South vndiſcouered Continent. And wheras 
= in th. 8 0. 


leagues Weſtwards from the ( 
variation at all, uo matuell thereof : For it is abe 
the mid dle diſtance berweene the two great Conti- 
re the round is 
tetmed by DedF. Gilbers , that is, a little, or 
rather a very little Earth: For it in an 
exceeding [mall modell (as it were) the admimble 
magneticall- of the huge Globe ol the 
earth. Heerem ao wee may the reaſon 
why, the magnertical} needle varieth leaſt in che 8+ 
quinocti all, and moſt towards the Pole, and in the 
Poles themſelues giueth no direction at all? For 
prooſe heereof, take a needle and place it vpon the 
A&quinottial ot the ſtone, there you (hal ſee 
equally ballanced and very ſtrongly, ſo that if = 
turne him from his direction, as ſoon as you let 
goc, hee will preſently turne vnto it againe. The 
reaſon is, decauſe each Pole doth equally ſtrengrhen 
his correſpondent end of the needle. Mooue this 
needle toward either of the Poles , then doth the 
neerer Pole ſtrengthen his end ofthe needle;burt che 


vnto his, but very weakly, and this needle will not 
ſtand any more <qually ballanced (as it dic in the - 
— but rhat end next the Pole will couch 


owne,and the other willriſe vp. For on the _— 


ads 6-4 . %%% et . 7 * 
V 2 „ . N . 5 2222 OR 
g S N f + . : e 
4 * 4 — 
+ b E ie Y Pas oy 
8 r 2 e 5 1 » * 7 2 
wo * . 2 1 " 24 
- £- , ce £ : HOP 7 
ö » 3 1 
4 . IJ * Ly 
, 0 : hs. 
< 4 
5 
. 2 # 
& 
« 
& 
2 
+ 
2 
* 


farther (becauſe of the diſtance) cannot doe the like 
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minant, and onthe other the North cad hath the 
m in the catth it ſelſe, all 


aſtery. And that this is 
out late Trauellets conſitme vnto vs by their daily 
experience, and all the very Artitans and needle. 
diall-makers in the world mult needes be daily wit: 
noſles ofie, As for example: Let any workman in 
our Climate make a needle for a diall, when be hath 
fitted it and placed it on the pinne, that it may ſtand 
_ thereon equally. ballanced and patalell to the Hori- 
ron couch it wich the Magnet, then preſently that 
which pointeth cowards the North will bang doawne 
(yea, eng you touch wich the Sauth 
end) aud will not ſtand ,; as e the touch e 

qually ballaaced and paralell to the Horizon : ex- 
cept you cut or file ſomewhat from that end, that 
hangeth downe ; ot elſe adde a peece of waxe or 
ſome other thing vnto the other end of the needle 
to count erpoiſe it, and małe it Rand equidiſtaut as it 
did at the firſt ſetting on: and this is a ching very cer- 
taine, that this Northerly deſcent of the needle, ill 
be more ot leſſe in all places of Northerly Latitude: 
In the greater Latitude the more, and in the leſſer 
Latitude the leſſe. But if any traueller carry this 
needle beyond the Aquator in the like Latitude 
3 that end which tendeth downewards in 
the Northerly, will riſe vp in the Southerly, and the 
other ſincke downe, cuen as much: and the neeter 
you trauaile towards either Pole, the more, that end 
whichpointeth cowards the Pole, will tend downe- 
wards : This is moſt certaine in euety Diall· needle: 


but a great deale more apparant it is in a long one, 
then 
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200. yeeres. And as for the of declination 
vnder the Horizon, thereby to ſhew the Latitude 


by the Inftrument thereunto g, itis as yer 
* new · come into 8 borne and 


bred with vs in England, and (except it bee in excee- 
ding few mens hands) not yet in vſe, much leſſe 
come vnto his perfection. But this it not to be mar- 
uelled at: becauſe it is ſcantly ſixteene yeeres olde z 
neither is it to bee wondred if any Criticall fellowes 
doe contemne and deride it. Foraſmuch as either 
their want of knowledge, or of patience, will not 
giue them leaue truely to conſider of it. But what 
N Pa. Tm, or rather ugatorſocuer contemneth 
it, ſhall bee ſurerorepent it if eucrhee come to his 
right wits to conſider what itis that he hath contem- 
ned. And the needles for direction and de- 
clination doe differ much in their ſhapes, each from 
other ; yet the a v are both one and the ſelfe 
ſame. For the needles for direction doe decline (as 
aforeſayd) as farte as the vnſitneſſe of their forme 
and placing will permit them: and the declining nee- 
dle will not worke, but onely in his Magneticall Me- 
tidian, which himſclfe will finde out, if you turne the 
Inſtrument about, vntill the needle ſhew his leaſt de» 
clination vnder the Horizon, and there doe play vp 
and dovyne, & ſtop in the end inthe ſameplace again. 
But if you would haue a needle fitted to ſhe both 
E doe thus, cauſe a needle to bee made a 


ut ſixe inches long, euen and ſmooth, EINE 
K e 
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ofan 4x# (which decli needles haue) let him 
haue a {mall hole drilled preciſely inthe middeſt, 


and this hole being very ſmall, let it bee ſome what 
wider outwards on each ſide then in che middeſt, 
(which our workmen call /inckboared) where it muſt 
bee left very ſharpe, cuen almoſt as the 1, we a 
knife : put through this hole a ſmall verginall lattine 
wiar, and fit theneedle ſo that it hang preciſely euen 
vpon this wiar, inſteed of an Axletree: then touch 
him with the Loadſtone, and you ſhall preſently ſee 
the end that ſhould point towards the North, de- 
cline or hend downe to his due place of declination, 
if he be placed in the Magneticall Meridian; ſet a 
little peece of waxe or any other thing vpon the 
contrary part for a —_— that the needle 
may ſtand paralell with the Horizon, then if it ſtand 
at right angles with that verginall wiar, it is certain- 
ly in the Magneticall Meridian: otherwiſe it will ne- 
uer ſtand at right angles, but will make his ſharper 
angle alwayes towards the Magneticall Meridian. 
So that hanging inthis counterpoiſeif you turne a- 
bout the wiar vntill the needle doe make right An- 
gles with it, then doth the needle by his directiue 
vertue poynt vnto the Aagneticall Meridian line. Take 
off the countetpoiſe, then it ſhewerh the declination 
fot that place, and by conſequent the Latitude, if 
you in that manner place him in the Inſtrument of 
declination; ſo that one and the ſelſe ſame needle in 
the fame place onely, by taking off, e. on a 
little peece of wax, ſheweth plainely both thoſe pro- 
pertics ofdirections and declinations, as in like man- 
— ner 


* 


net euery inclinatory needle will doe, ifthe po ww 
of his Axis be ſharpe, and held in his boxe paralell 
vnto the Horizon, he will ſhew both thoſe proper- 
ties of direction and declination: A fine peece of 


corcke or leather, or any tough (ce may ſerue 
this needle for a yſe in all Lat by 
thruſtingit cowards the center in leſſe Latitude, and 
towards the end in the and I thinke it not 
impoſſible, but that a eometrician may io 


graduate the one halſe of ſuch a needle, that it alone 
with his counterpoyſe, may bee a meanes to giue a 
probable conicAure for the Latitude of any place 


* whatſocuer. 
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car. VIII. 


A diſconery of errowrs committed in making and tonch- 
ing Ma —_—  — ng Compaſ- 
ſes, with an aduiſc for the true and right making and 
touching of them. 


Irſt the wyars that are commonly made both 
with vs, and in forraine countries, are of fo baſe 
and droſſie iron, not apt nor ſufficient to receiue the 
tenth par t of the vertue that ſine ſteele wyar could 


doe. 
Secondly, the ends of the wiars bee for the moſt 


part not filed ſmooth nor fitted even together vpon 
the Axis ofthe flic z By meanes whereof the touch 
of the ſtone is more dully receiued, and the * 
K 2 0 
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ol the ſlie, the more vnc ei tain, the magneticall force 
not being in the true axisthereof, 
irdly, their manner of touching the wiars is al- 
together pittifull and ridiculous, For with at Mag- 
net hauing a point (for ſeldome times they haue a 
ſtone ſo well faſhioned, that both 
nent) that toucheth to the North (And ſuch an one, 
though hee bee but weake is preferred among them 
before another, thogh much ronger that toucheth 
to the South) they tub to and fro thoſe ends of the 
wiars, Which they would haue ſtand Northerly. 
Whercin what doe they elſe, but play (as it were) 
faſt and looſe, not conſidering( as the truth is indeed) 
that euety touch from the ends of the wairs to- 


wards the Ceutcrof the flie with · d raweth backe 


again that force, which the contrary touch did giue 
them, and therefore ſeldome giue they aboue one 
quarter of that ſtrength, and ſomtimes not ſo much, 
which otherwiſe with the very ſame ſtone they 
might doc, if they ordered all things as they ſhould : 
yea, | am infallibly aſſured (for I haue had certaine 
experience of it) that with the ſelfe ſame ſtone, you 
may giue fully as much, andrather more force, tou- 
ching in ſuch ſort, as immediately ſhall bee declated 
on the vpper face of the flic : ouet againſt the wiars 
(che card being betweene) then they doe by touch- 
ing the very end ofthe wiars themſelues after their 
wonted fathion: whenlocuer therefore a needle is to 
be touched, beſides the goodheſle and quantity, you 
mult haue a regard tothe forme of your ſtone, name- 
ly,whether it hath both the North and South points 
eminent and fo cible, or onely the one. For ifit hatli 

both 


ts are emi- 


both, begiavs your touching neere vnto the middle 
preſſing the true North point, before ſpecified ofthe 
lone all along from thence, vnto the North pointing 
end of the needle ; cert OY foure or 
ſiue times. alwaycs . ſtay with the ſtone 
at the end of the needle. Ihe like alſo muſt you doe 
ſrom the middle with the other end of the flone 
vnto the other end of the needle. But if the ſtone 
haue but one forcible point, then if it bee the true 
North, begin my touching at the South pointing 
end of the needle, preſſing it all along to the North, 
end, ittetating this foure ot fine times, and then once 
or twiſe onely from the middle vnto that end, If the 
ſtone hath but the South point, touch the needle ac- 
cordingly trom the other end Fox euen as the vertue 
of the ſtone it ſelfe is a Semidiameter (having his be- 
ginnning (as before is mentioned) in the center of 
the ſtone, euen ſo the force which he impatteth vnto 
the needle, is in the nature ofa Semideemeter from 
the middle ofthe needle. Infomuch that a needle 
being touched from the middle,but to-one end with 
the North of a ſtone, it doth not onelycauſerhat end 
to turne North, but it tranſmitteth alſo a contrary 
force from the middle into the other end ofthenee- 
dle, ſo that the ſtone be good, and the needle but of 
areaſonable conuenient ſize, as you may euidently 
trie in euery knife of ordinary goodneſſe and length. 
But a plate of ſteele made at both ends alike, accor- 
ding vnto the forme heere aboue d eſctibed, is much 
bettet to ſhew this effect. For when the blade of a 
knife is of fine mettall, the haft being of courſe iron, 
and alſo of a diuers forme and temper, it is not any 
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way capable of the like 

force as the blade is, 
which is the reaſon that 
if youtouch the blade of 
aniren-hafted knifefrom 
the haft vnto the poynt 
with a Magnet, it willat 
the poynt take vp his 
competent waight,couch 
it backe againe vnto the 
vttermoſt end of the haſt 
it wil take vp little or no- 
thing: Try the like with 
ſuch a plate or ſteele, and 
ee finde it take vp 


as much at the one 


as it did at the other: but if you will bring his 
little or no- 


touch vnto the middle, it will take vp 
rr opp end, and nothing at all in the middle it 


giueth his force (Secandam menſuram | 
8 according to the capacity 
of that which receiueth it, and that e- 
uermoreafter his 1 
is to haue his force ſtrong in his ends, 
and none at all in the middle, if you 
touch the blade from the middle, with 
either end of the ſtone, the other end 
of the haft will immediate receiue and 
ſkew the contrary quality euen ſo al- 
ſo will it come to paſſe, if you make 
proofe with any Magneticall needle, 
although that his force will bee faint 
and weake in compariſon of the other. 
And in your touching you muſt ob- 
ſerue, that in preſſing with the one 
from the middle of the needle vnto the 
end, as you bring your hand backward 
to iterate the touch, you mult lift your 
hand ſomewhat high, and not bring it 
backe ward, cloſe to the needle. For 
that would diminiſh the of 
the touch. But ifthat end of theneedle __ 
be alſd touched with the other end ofthe ſtone, in 
manner as aboue I haue rehearſed, then ſhall hee at 
each end be a great deale the more ſtrong, and the 
contrary fainter forces ſhalltecoile and ſettle in the 
middle ofthe necdle, here they can nothing at all 
+ diſturbe the motion thereof. 


Cuay. 
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more vertue in his touch, and by all 


8 * R rin 
Of the tenching with a Laudſtane capped 


. andwithout the cappe. 


Bb nr; is meant the placing oftwo peeces 


iron handſomely fitted and faſtened vpon 
the two points of the ſtone, for iron for this purpoſe 
is better then ſteele. And likewiſe concerning the 
the t that is to bee lifted vp, it is better to bee 
made of ſoft iron then of ſteele, and the ſtone will 
lift more therof, as long as there is conti but if 
if the iron and ſteele be ſeparated from the contigui- 
ty of the ſtone, the ſteele will alwayes carry at the 
leaſt tenne times more vertue then the iron, as is be- 
of — Now whether - were — touch 
the wiers with a net being thus ca ,or with 
the bare ſtone it — pad there be has make a que- 
ſtion. I haue beene tolde by one of great skill and 
practiſe, that he found by experience, the Compaſſe 
touched with a capped Mone, not to receiue his 
forceſo well, as the other, and the party comming 
vntome, when he was to vndertake a long voyage, to 
haue his compaſſe touched, requeſted mee in any 
wiſe to doe it with the bare ſtone: But yet | thinłe it 
were good, that this bee eonfirmed by more then 
one mans experience, bef re it be belecued, becauſe 
by ſome error he might poſſibly miſtake the matter. 


Sure Iam that the capped ſtone giueth ſome what 
rience that 


ely and as 
long. 


Ihaue made, I finde it to continue as 
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others alſo. A man may therefore touch the wia 
firſt with the bare ſtone, & then with the ſame being 
capped, or contratiwiſe to bee ſurer of the greater 
force, and yet if any ſhall imagine the difference of 
the ſtrength ot the touch, to be according to the ta- 
king vp ot iron with the cap or without it. he is very 
reatly deceiued. For I haue oſten tried them both, 
— neuer could ſee the touching ſtrength in the nee. 
dle to beincteaſed halfe a quartet more with the cap 
then without it z whereas I haue al wayes (<ſpecially 
if the ſlone wete very good) found that the tone wil 
litt at the leaſt ten times as much iron: yea, a great 
deale more, (and ſometimes twenty times) with the 
cap (ifir be artificially fitted) then he is able to doe 


without it. 4%; 
Some, who would ſceme to be of great skill, haue 


imagined, that the beſt way to adde ſtrength to a 
— * is with a hammer to giue ſome forcible 
ſtrokes to one point of the ſtone, — cauſing lit- 
ragges (as it were) ot beard, to hang dow ne fromit, 
& that the needle in his touching, taking ſome part 
of that with him, ſhould haue the ſtronger couch. 
But they that ſo ſuppoſe deceiue themſelues thetin: 
for that beard is nothing elſe, but the fine duſt ofthe 
ſtone, hanging together by vertue thereof : which 
being ſeparated from the ſtone (although it were a 
right good one) is not able any whit at all ro turne a 
needle of it ſelſe. The triall is ſoone made by this 


meanes, let them take of that beard from the ſtone. 
with a ſticke, and = vpon the end ofa needle not 
en it no force at all nay 

it 


touched, and they 
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it is a hurt vnto the needle. For it giueth a ſuperffu- 
ous burthen for a ſmall time, and cannot but incum- 
ber his action, by reaſon that every one oſthoſe lit. 
tle parcels of duſi (though beaten out at one end) 
hath alſo for bis N both a North and 
South vertue. And therefore marreth as much as it 
makerh at either end of the needle. The proofe 
heeteof is manifeſt, if you put off that duſt or beard 
pon a paper, and hold a Magnet therunder, for as 

youturne toward: the paper the Nerth or South of | 
the ſtone, ſo will euery one of thoſe particles in like 


ſort turne it ſelſe, ſhe ing thereby a double nature. 
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C HAPs * 
Of the faſbioning of the compaſſe needle. 


He Compaſſe needle, being the moſt admira- 

ble and vlefull inſtrument of the whole world, 

is both among(t ours and other nations for the moſt 

part, ſo bungerly and abſurdly contriued, as nothing 

more. And therefore entreating now of the nature 

and vic of the Magnet. I haue Meer irgecd alſo, 

to employ my beſt endeauour, to aduante this noble 
inſtrument towards his higheſt perfection, being the 
principall thing, by which the worthy effect of the 
Magnet, is made moſt profitable vnto mankinde. 
Heercin hue things are to be conſidered, the ſub- 
ſlance that it is ne of, the forme, the waight, the 
capuell, and the pin it ſtandeth vpon: The ſubſtance 
in 
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in an wiſe ought h ro 
For coltaſſuredly 
times more vertue then iron can doe, but eſpecially 
if it hath his right cemper. And that is this: Hear 


it in the fire vntill it be paſt red hot, that it be whitiſh | 


hot and qnench it in cold water ſuddenly: So is it 
brickle in a manner as glaſſe it ſelfe, and is at that 
time incapable of the vertue of the Zoadffone. Then 
muſt you, U vpon a plaine table, warily tubbe 
with fine ſand all the blacke cullour from it, if before 
you put it into the fire, you annoynt it wich ſoape, it 
will Kale white of it ſelfe, then heat a barre of iron 
well neere red hot, and holding one end of the nec · 
dle with a ſmall paice of way, the other end vp- 
on the hot barre, and — ſhall ſee that end 
turne from white to a yellowith, and after to a blew- 
iſh cullour, then take that end with your tongs,and 
doe the lik e vneo the other, thruſting l fo vpon 
the barre vntill the cullour of the whole needle be - 
come blewiſh: then throw it an a table, and let coole 
of it ſelfe: and ſo is he of the excellenteſt temper, and 
moſt capable to receiue the greateſt power from the 
Magnet. If this ſeeme too curious eſpecially for ſome 


faſhions of aeedles, then vſe but the hammet harde- 


ning( as workmen call it) which is well neere as good. 
As concerning the forme, divers men are of divers 


mindes, ſome vſe a kind of ſquare one, others a loop 


(I meane an extended ouall forme) and thit is molt 
common. But now a dayes, a narrow ſtraight plate 
ing ſomewhat broader in the middle) is in great 
requeſt - Oftheſe three l holde the loope or ouall 
forme (if it bee well made) 1 bee the beſt, w Ws, 
2 that 
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chat if it be of ſteele,hisends be weldedtogerherghs 
uing a lattio narrow plate, iſſuing from the capitell 
vnto the middle of the two ſides of the „und 


there tiuetted, and riuetting, if it bee handiomely 
ſhouldered in by the workman, is better then ſoade- 
ring: becauſe, hauing fitted the lattin plate bearing 
the capitell vnto the — "64 ou may firſt put your 
Loope into his temper, and then tiuet this vnto him 
afterwards, which otherwiſe would bee marred in 
the fire, and the wide Loope is better thenthe nar- 
row orthe ſtraight plate, and that fortwo reaſons. 
The one is, hecauſe, as in a Magnet it ſelſe, the force 
that is in the whole body, ſheweth it felfe moit 
ſtrongly in his two poles, euen fo this being a Mag- 
neticell body, doth the like in his ends which are his 
polos: and the ſides of a wide compaſſed Loope (be- 
ing longer, then of a narrower) ofthe ſame length, 
in the Av, mult needes containe ſo much the more 
vertue; the othet reaſon is, becauſe it ſuppoſeth the 
flie in his circular motion more equally ballanced 
then the other: and therefore were it not for ſome o- 
ther inconueniences, a true circle were beſt of all, 
which is that except you marke the two places, that 
you would have for the North and Souch, very curi- 
oully, you ſhall neuer giue him the tight touch: yea, 
very excecding hardly, although You doe mate 
them ; and alſo the Jattin ſtay, that holdeth the ca- 
pit ell, would bee exceding long and a ſuperfluous 
burden : hut the very beſt forme of all (as I take it) in 
all reſpects is this, a true citc'e, hauing his Axis going 
que beyond the circle, at each end narrow and nar- 
rower, vnto a reaſonable ſharpe point, and being 

pure 
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pure ſteele as the(circle : i ſelfe is, 3 in the 
middeſt, a conuenient receptacle to place the capi - 


tell in. 

This circle muſt haue foute very ſmall holes drilled 
through it, equally diſtant each other, for the 
foure cardinall points, and in boch the two poynts, 
that iſſue without the circle, being for North and 
South of equall diſtance e che circle aud the 


end of the erwo moe, if it be a one, other- 
wiſe one — according 9 picture fol- 
lowing. And this needle is moſt ſit to be vſed for the 
obſeruation of the variation alone without any flie, 
as Iwill ſhewat the latter end of this Treatiſe. 
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WI i, you i for this wn 
mult put the capitell „ f 
very preciſely, and placing t nts ofthe Diame- 
tet w — will haue chem, little ſmall p 
through the vpper face of the ſlie, and thoſe ſmall 
holes in the needle, the heads of the pinnes will 
ſhew you (ifthe flie bee! 
what poynt your needle 
body of your pinnes(being thruſt through le 
holcs) cloſe to the card below, will keep it ſteddy ar 
that place, and from warping alſo. And fofourepins 
at the foure cardinall points will ſerve the turne. 

Againe, if you — for to place this needle vpon 
the vpper face ofthe Card ace 3 vnto Sfewmine, 
it is no more but to haue the capitell looſe; thruſt 
thorough the center in the bottome of the ſlie, and 
the ant placed and faſtened on the top, ot 


face of the carde. * 
But if you will haue a Ma needle to ſerue 
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onely for one ſe of aflie, the beſt way is, of 


the two pinnes in the ends of the Ax#, to haue a 
couple of little halfe ſtaples and a Flower de lace on 


one of them, as you ſee in the Loope,rivetted there. 
That in turning about the needle, they may till 


keep the flie cloſe vnta it, and ſofaſten it with a Are 
vpon the capitell whereſoeuer you pleaſe. 

As tor his waight it muſt bee according vnto his 
largeneſſe, and the waight is one principall cauſe, 
that very large compaſſes are vnprofitable. For the 
waight ofthe large carde, and heauy needle, preſſing 
vpon the pinne, will cauſe the motion of theflie to 
be dull and vncerraine, and therefore let the paſt- 


board 
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heauier chen you muſt needes ; and for 
the ſize of ſixe inches Diameter of your paſt-board, 


and a needleof that length. Iknow that a needle of 


halle an ounce waight, and halfe a quarterne at the 
vttermoſt (if a good workman haue it in hand) will 
be very fully ſutftcienc, of what forme ſocuer. 

The capitell ought to be lattin, and hammer hard- 
ned, well and truely boared, not too ſhallow, but of 
a good conuenient depth and widenefle at the bot- 
tome, ſitiing the pinne it ſtandeth vpon at the top. 
The pinne ought to be eithet of lattin, ot copper, and 
not ol iton or ſteele, as ſome vic ; tor they are very 
ſubiect to ruſt: and the ſteele, eſpecially by long vle, 
will weare a little hole in the top of the capitell, and 
by that meanes the Compaſſe becommeth dull, and 


they hardly (it euet) will find the teaſon ofit; tor the 


hole will bee paſhng ſmall, and entring an exceeding 
little way in, and yet diſturbeth all. Moteouer, in any 
wiſe there muſt bee alway an eſpeciall diligent care 
had of fitnefle berweene the capitell and % pinne. 
Oteerwiſe, all things elle appertaining vnto the com- 
paſſe are notking worth. This pinne muſt bee very 
firmely fixed in the iuſt center of the boxe, and the 
bottome marłed, that whenſocuer you take it off to 
ſharpen the pin (which vie will make blunt) you may 
ſer him in the ſame place againe. 

As I haue ſayd that in a Magnet it ſelfe, tie vertue 
is in the whole body, and ſheweth it ſelfe moſt for- 
cible in his poles; euen ſo likewiſe our Compaſſe- 
needle, being a Magneticall body, ſneweth his ſorce 
in his ends, which are his poles, although that force 


doth proceedcout of the whole body of the Needle. 
Which 


r 


EEC 


Magneticall 4duerriſementts = 7 7 
Which now thoght good to make apparant by an 
euldent n m — to 
make a needle ofa Loop faſhion, 8. inches long, or 
ouall forme in all rei fitted to be ſet vnto a flie, 
ſauing that there was hut one inch or a little more at 
each end of ſteele, all the intermediate part between 
the two endꝭ, being of braſſe: Theſe twe ends I did 
touch with the North and South ends of a v 
ood Magnet + And whereas in a true Mag 
Needle, I ſhould haue had but two points, the 
one North and the other South, this Mongrell yeel- 
ded me ſix, the two ends adioyning vnto the braſſe 
wee, natures vnto the ſharpe points, & would 
no more doe the office of a Magneticall needle then 
a woodden ſticke, becauſe the vertue was not in the 
whole, and ſo communicated vnto the two ends, but 
each end was a totall of himſelfe, being ſeparated, 
and (as it were) diuorced, the one from all commu- 
nity with the other by that intermediate braſſe: the 
which being talen away, and the two forkes ioyned 
together for that length, preſently they became one 


perfect true Magneticall Needle, and the vertue of 
thoſe foure 2 points, which ere while was 


was loft in the forkes, will preſently bee found in the 
two lharpe ends, and now his naturall ſcats ; 
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Both theſe ends of ſtcele 
were faſtened vnto the 
braile, and then that nee- 
dle had no Magnericall J 
motion; but being taken Q 
oft, aud oyned together, Q 
they prelertly ( with-R 
out any further touching N 
ot them) became a tru Q 


"T6 WRC) Magnericall Needle. 


To conclude this chapter of the Compaſle- needle, 
hence ie that is ſtill working vp an pinne conti. 
nually will keepe his force better, chen that which 1s 
otherwile layd vp, although there bce no doubt of 
the other, for a m ins iv! nole age, or longer, if it be ol 
good mertall, and kept from open aite and ruſt, and 
ale neo Nie ren, du. elpecially ofany 


1 oadft ons 
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Loadffene.No better keeping from ruſt, then by var- 
aiſhiag him, although ic be but with a drop or two 
4 of Linleed oy e alone; the needle that is — 
4 vpon his pinne, isſtill trengthened by the Mag 
call power ot the earth, ſetting himſelſe alwayes to- 
wards the Poles thereof ( which the other cannot 


doe) and needeth onely to haue his pinne ſharpned 
now and then: The which ot all the faules incident 


vnto the Compaſſe, is moſt eaſily and ſafely amen- 
ded. And yet, if it bee not vety well looked vnto, it 


diſturbeth all the 1 of the Compaſſe more 
then any other. And diners wrong themſclues in be- 


ing too buſie in often touching of their Compaſles, 
the _ being in this which no touching can a- 
mend. 


— —„ 


Cn am. XI. 


4 Sajling Compaſſe fied ſor of, erning at Sea the varia- 
tion, amplitude of cither ſunne or farres, capes or 
trendings, Cc. 


1 Haue thought good to conclude this ſhort Trea- 
Ltiſe of Magneticall advertiſements, with a little 
additament vnto the ordinary ſayling Compaſlegfit- 
ting him thereby to bee anſwerable vnto the title 
heere prefixed, as alſo with a compariſon of the ſe- 
uerall vſes, of the Horizontalland inclinatory nee- 
dles: Let the glaſſe ofthe inner boxe of the Com- 


paſle bee of good thickneſſe and ſtrength (but yet 


M 2 cleere) 


4 
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cleere) and euen, thoſe that come from Yerice for 
looking glaſſes before thefoile be ſet on are the beſt, 
Fa man may haue them large enough. Let this glaſle 
be very well fitted vntothe boxe, and ſimmond vn- 
derneath vpon the ſhouldring that beareth vp the 
glaſſe, with a mixture of waxe, turpentine, ſallet oile 
and toſin mingled together: ot with any other ſim- 
mon as you ſhall thinke good, aboue vpon the glaſſe 
let there be a ting of thin paſtboard, ot the bredth of 
the ſhouldring vnderneath, in like manner ſimmo- 
ned on: then muſt you haue a circle of lattin about 
the bredth ofthe paſtboard ring, of conuenient thick 
neſſe for ſttength: which muſt bee diuided into de- 
grees : This circle muſt haue a plate ot latten, of 
halfe an inch broad or broader, according vnto the 
largeneſle of the circle for ſtrength, that muſt croſle 
ouer the middeſt of the circle, cut out of the ſame 
place withthe circle, or elſe ſoadered wiih ſiluer ſoa- 
der: this muſt haue a line all along the middeſt of it, 
and alittle loope at each end cut through the two 
ends of the loopes being preciſely in that line. Laſt 
of all, you muſt haue a moveable ruler with to 
lang lolding fights, of about the length of the Semi- 
aiame'er of the circle in bredth about halſe an inch: 
the one of them mult haue a ſlit through the length 
thereot, ofaboura quarter of an inch broad, as you 

ſhallthinke conuement, and twolittle holes, the one 
in the top, and the other in the bottome, iuſt in the 
middle otic, to faſten a (Icing, hauing a very little 

be ad to ſlide vp and dom ne vpon it. And this ſight 

muſt be of the thicker ſluffe then the other. For o- 

thety ile, becaule of that y hich is cut out, it would 


be 
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be ouerpaiſed by the other, and ſo the boxe would 
ſwarue towards the other; and the fights muſt each 
of them haue a little notch in the middeſt of the top 


of them: this ruler muſt be faſtened ( but yet ſo that 
he may turne about) in the middleeftheerefſe plate 
molt preciſcly in the center ofthe circle, his ends cut, 
that he may ſhew the Fiduciall line in the divifions 
ofthe circle, the other ſight needeth to bee but a 
a plaine plate, hauing a line in the middle, from the 
top tothe bottome. The deſcription follo eth, be- 
ing the very ſame in ſubſtance with that, which in 
the Nawigarors Supply, I call the Compaſſe of variati - 
on; although all things eaſier performed wich this, 


then with that. 


"wy * 


The Picture. 


* 


The Wes. 


The Compaſſe being thus fitted, place the circu- 
lar needle deſcribed in the ſimh cha 


pter, vpon his 
pin alone withour any flie. For being dusburdened 


of the card, he will ſhew his vertue the more ſtrong- 
ly, and being of that forme he will ballance himſelle 
ſuthciencly. 3 
Place the circle vpon the glaſſe and paſtboard, in 
ſuch fort that you may turne the cirele round about, 
very cloſe and euen, within the brim of the boxe. 
When you will ſet the ſame vnto the Compaſſe, 
turne the circle about, vntill thorough the Loopes 
ofthe middle ſtay or plate, you ſee the Axis of the 
needle right vnder the Fiduciall line of the middle 
ſtay, then holding the ciſ ele ſo, turne the mosueable 
2 with the ſtringed fight towards the ſunne, vntill 
the ſhadow of the ſtring fall vpon the fiduciall line 
of the moueable ruler, for then doth the end of the 
ruler, among the degrees, ſhew the true place or A- 
zimuth of the ſunne trom the Magneticall Meridian, 
ſo that two obſctuations, the one iathe torenoone, 
the other in the afternoone, thus made, with the ſe- 
uera'] heights of the Sunne, being one and the very 


ſame, halte the differences ot thoſe places of the ſun, 


from the Magneticall needle is the variation. | 
As for example, it the ends of the ruler did cut 


forty in the forenoone, and fifty in the — 
Timm 


the diffetence is then, the halfe therof fiuc : ſo mu 


muſt the variation be Weſtward. | 
If a man haue no exact inſtrument to take the 


keighe 


* 
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height of the ſunne, hee may make ſomereaſonable 
ſniſt, by ſetting the liecle bead towards the top ofthe 
ſtring, that it may in the forcnoone caſt a ſhadow 
3 the Fiduciall line of the rulerʒ and marking that 
place with any thiug (as inke or blacke lead) in the 
atternoone attend, vntill the ſhadow of the bead 
(che bead remaining till where it was)fall vpon that 
place. For then (hall you haue that ſame height, if 
you will take the amplitude of the ſuns riſing or ſet. 
ting, ſet the circle, and turne the ruler, as before, vn 
till the ſhadow of the ſtring do fall vpon the middle 
line of the other light. Then doth the end of the ru- 
ler ſhew, how farre the ſunne riſeth or ſetteth from 
the magneticall Meridian. 

When you will take the amplitude of the riſing or 
ſetting of an ſtarrc, you mult vie rhe helpe of ano- 
ther, to holde the circle ouer the needle (as before) 
andſo you turning the ruler, vntill you ſee the ſtarre 
in hisriling or ſetting, 1 the two Notches on 
the tops of the ſights, then doth the end of the rulet 
ſhew your deſite, The like is to be done in obſeruing 

any cape, or the trendings of any land for the de- 
deſcription of any Coaſt. 
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na XII. 


A compariſon of the ſcueral vſes of the Horizontal ana 
inclinatory Magneticall Needles. 


He Horizontall and inclinatory motions of 


Magneticall acedles are both of them but — 
an 


. 


of | 

mong our artificers very well knownand triuiall, on · 
, ly they are to be put in minde that they doe alwaies 
make them of pure ſleele and not of iron. But as fot 
the making of the inclinatory needles, it is a very 
enrious peece of worke : It mult be of pure ſteele,and 
in his right temper, the needle and his axis mult bec 
at tight the one with the other. and muſt bee 


on the two ends of his axis that hee bee 


ſo rann 
very pliant for his motion, and that( before he haue 


his touch) he bee ſo equally ballanced, that the one 
end be not one iot he auier then the other, ſor ifir be, 

all the reſt is in vaine. 1 
When you will vſe the inclinatory inſtrument, 
thus you mult doe, hanging him by his little ring, 
turne him about vntill hee make his leaſt declination 
(or inclination) vader the Horizon of the inſtru- 
ment: ſot then is hee juſt in bis Magneticall Meridi- 
an, and there ſheweth his due poynt, the which o- 
ther w iſe he can neuer do. But here I muſt admoniſh 
you of t,) very great errors publiſhed in the con- 
triuing oftbisnoble inſtrument, The one is, that he 
would haue a little box with an Horizontall Needle 
ſaſtened vnto the botrome ofthe inclinatoty inſtru- 
ment: ſot to direct the inſtrument vnto the Magne 
ticall Meridian: and by his picture of the Inſtrument, 
the diſtance ſhould be but a little more then an inch, 
where it is impoſſible but that the one needle muſt 
bo diſturbe oh — — . — we can 
N aight, yea, alt ey were ſix inches a- 
; ſunder,and — che ink box will giue x 
ireQion 


= 
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direction forthat e* and befides that, it ĩs al- 
together vnneceſſary, becauſe the inſtrument will 
finde the Magneticall Meridian, by the leaſt decli- 
nation of the needle (as is ſhewed before) vnder the . 
Horizon, without the helpe of any other. The other 
error is this, that he would have that end ofthe mee- 
dle prepared to hang towards the North, to bee fra- 
„en med ſomewhat higher then the other, as is vſuall in 
Hotizontall needles : what workman ſocuer obſer- 
ueth this direction, I will aflure him, that hee ſhall 
loſe his labour, and aſſoone hee may walh a Blacke- 
moore white, as to make ſuch a needle ſerue that 
turne. The reaſon is, becauſe it is onely the magne- 

: ticall vettue that worketh this effect, the which over. 
waight, in either end of the needle (in this motion) 
doth vttetly ouerthrow: 

For Horizontall needles in our Northerae Cli- 
mates, it is neceſſary: but for inclinatory needles; it 
is vttetly vntrue in all Climates of the whole world 
whereſoeuer. The motion of the Horizontall nee- 
dle, isnaturally ſtronger then rhe inclinatory for two 
cauſes, The one is becauſc his motion is onely ſide- . 
waiecs, the which is eaſier for the Magneticall moti- 
on to worke in, then that which is vp and downe, 
and that there is no difference which way you place 
the boxe wherein heſtandeth, ſo that it bee paralell 
vnto the Hbrizon z whereas the inclinatory motion 
iin a verticall circle vp and downe, and muſt ſtand 
onely in his Magnericall Meridian to performe his 
othce. The other cauſe is becauſe of the diverſity of 
their placing in their boxes: for the Horizontalnee- | 
ue ſlandeth more hitter forhis motion, being gs 

with 
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there be any paſſa 
ment of havoc 
dle (or compaſſe) faileth, he is ſtrongeſt, for the nee... 
ter the Pole, the ſtronger he is in his Motion, contra 
riwiſe, it is with the Horizontall needle or compaſſe, 
for he is ſtrongeſt at the v£quineFial,and of no force 
vnder the Pole. 

The teaſon whereof is this, vnder the gu] . 
the Horizontall needle ſtandeth paralell vnto the 
Axis of the earth, and is equally ſtrengthened for his 
motion with the two poles of the eatth : but vnder 
the poles, hee fanderh croſſe- vile, at right angles 
with the Axis, his center repreſenting the . 
of the earth it ſelfe j ſo that the Hui ial, and the 
Horizen being there all one, if the needle ſhould 
haue any Horizontal! motion there, it muſt needes 
bean Eaſt or Weſt motion paralell vnto the . 
nocſial, directly contrary vnto nature, and to al Mag. 
neticalldodtrine. 

Yer at the pole, the inclinatory needle is in his 
cheefeft ſtrength, framing himſelſe to bee in the 
ſame direct line with the Axis ofthe eatth it ſelfe : ſo 
that the vicinity of the neereſt pole ofthe earth, hol- 
deth his convenient end of the needle moſt firongly, 
being nothing at all hindered by the aduerſe pole, to 
affect the vpper (or other) end of the needle. The 


which in all other ſcituations either more or leſle it 
2 _ doth, 
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doth, andeſp vnder the wettiall, where 
each pole — „ een ient end * the incli- 

natory needle, it in v ingly and vn- 

ſteddily fox that motion: read ao try for 
the Horizontall, if you place him accordingly. 

Where hence itfolloweth, that neere the «£4»1- 
nockiall large compaſſes, and {mall inclinatories are 
ſitteſt; and neere the poles large inclinatories, and 
mall compaſſes are beſt, for looke vnto what motion 
the Magneticall force is weakeſt, the ſmaller inſtru- 
ments ought for to be applied. 

And moreouer, foraſmuch as the Magneticall re- 
uolution ofthe inclinatory needle, about the globe 
of the earth małeth his motion for the difference of 
euery alteration of Latitude neere vnto the «Equine- 
(t1a/l, farre more large & eaſiet to be diſcerned, then 
it can be neere the poles, therefore a leſſe Inſtrument 
will ſerue the rurne there: And becauſe that neete the 
pole, his motion for differences of Latitudes are ex- 
ceeding (mall, and hard to be diſcerned. Therefore 
very large inſtruments inclinatory are there to bee v- 
led, eſpecially becauſe the Magnericail ſtrength of 
the needle for that motion, is there ſo ſtrong and 
teddy, that it maketh ſom tecompence for the ſlow- 
ueſſeot his moouing. And therefore I ſuppoſe that 
three in Diameter, will ſerue neere the «/Equinor71,h, 
and fiſteene neere the Pole. 

And becauſe this great one may be the leſſe cum- 
berſome, you may cut off the circle at forty and fiue 
degrees of each fide of the Zenith and Nadir of the 
Inttruments,and yet leaue the needle ſcope enough, 


tor all Latitudes between fixty Degrees and the Pole - 
and 


= 
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and forthe ie ſteddy ſtanding of the intlinatory ii 
ſtrument at the ſea, you may doe thus : about tha 


middle of the inſtrument (or rather ſom what aboue 
the middle) let there be tw] o round pinsof brafſey a- 
bout three quarters of an inch long. iſſue out ; and in 
a box of a layling C ompaſſe, the inner circle being 
taken away, male of each ſide two halfe round not- 
ches in the outer circle, there place the Inſtrument 
vpon thoſe two pins, the which muſt haue towards 
their ends, littles circles cut in, that they ſlip not out 
of their rings that they are placed in: then will this 
Inſtrument ſtand as ſteddy, euen at ſea, as the ſayling 
compaſſe will doe: for the motion ofthe innet citele 
is pertormed by the turning of thoſe to pms in their 
notches, and the outer circle is common vnto them 
both,alwaics remembring that you hang ſomeprer- 
ty waight in the bottome ofthe inſtrument, to make 
his motion more certaine : If the ſhadd ol the 
box hinder your ſight from diſcerning — 
the needle ſtandeth at, it is ſoon holpen with the light 
ofa little waxecandle put downe vnto it: and yet 
this you ought to vnderſtand as aforeſayd, that the 
Hotizontal and inclinarory motions are but one and 
the ſelfe ſame effect of the touch of the Loadſtone, 
and one and the ſelſè ſame needle will very well per- 
forme both motions, namely, the inclinatory nee- 
dle, not the Hotizont all, becauſe his placing vpon 
the pinne maketh him very vnfic forthe inclining 
motion. But the inclinatory needle reſting with one 
poynt of his the poynts of his (Axis er 
ſharpe) in his little hole, his boxe being placed para- 
lell vnto the Hormon, will performe the Horizontal 
motion very well, For being placed with the ſharp 
N 3 poynt 


= „ ** 


1. Tayneticall Aduert: [ements. 
point of his axis in that hole, it is all one ia effect, a: 
the Horizontal is with his capitel on the ſharp point 
of his pin, but that tlie one is vpward and the other 
downward, & yet eithet ofthem being as fit for that 
motion, as the other. Vpon the con ſidetation hero- 
of, my work man of Wincheſter minding te preſent 
Prince Henry with a rare Inſtrument, contrived an 
«AquinocHall Diall & an lnclinatory Inſtrument both 
in one, and one needle to ſetue very well both thoſe 
turnes. Heerein now appearcth the wonderfull wit- 
dome ot our God, in limitting his times and ſeaſons 
for the reucaling of thefe wonderfull properties for 
the vic of men, in this poore ſtone; namely that aboue 
2000. yeeres after that it was knowen and wondred 
at in the world, for lifting vp of iron (for it was an 
antiquity in Plates time) the vſe of the Horizontall 
needle was known, in common vſe, ſcant 200. yeeres 
agone; and very few yeeres ſince (yea ſcant as yet) 
the inclinatory is in any common vie : and who is 
there that can behold and conſider both theſe vſes, 
viz, both to ſhew the quarters of the world (as Eff, 
Weſt, North and South, & c.) and alſo the Latitude of 
the place : to know both theſe inany place of the 
world, bee the heauens neuer ſo much ouercaſt with 
clowds, whois he, I fay, that can beholde theſe two 
admirable and precious vies performed, euen with 
the turning of an hand, the which neither the Gre- 
_ cian Philoſophers, nor the fine-witted Romans, nor 
the Perſian Magi, nor the Indian Gymnoſophiſts 
could finde out with all their skill and cunning, but 


he muſt needs ſay with that Kingly Prophet, O Lord, 


eur Lord, hem gre 15 thy name through a the Earth, 
wahlt ſer thy glory abone the Heanens ? 
Ts 
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5 To the YN my good 
friend, M.. William Barlow 
at Eaſton by Wincheſter. 


Fcommendations with many thanks for all aur 
R paines and courteſies, for your diligence and en- 

quiring, and finding diuers good ſecrets, I pray 
proceede with double cappins your Loadſtone you 
ſpeake of, I ſhall bee glad to ſee you, as you Write, 4s. 
any man. I will haue any leiſure if it were a moneth, 
to conferre with you, you haue ſhewed mee more_, 
and brought more light than any man hath done. Sir, 
I will commend you to my L. of Effingham, there 
is heere a wiſe learned man, a Secretary of Venice, 
he came ſent by that State, and was bonourably recti. 
ued by ber Maieſty, he brought me alattin letter from 
Gentleman of Venice that is very well learned, 
whoſe name is Johannes Franciſcus Sagredus, - 
he is a great Magneticall man, and writeth that hee 
hath conferred With diners learned men of Venice, 
and wih the Readers of Padua, and reporteth won» 


derfull 


N 


Jam in haul with it of 
would haue ſome of your 


75 | booke, you 


of vers to 
fox or eight — of paper to my booke after a while 
ſome new inuentions , and I 
prion ments, in your name 
ion put into it, if you pleaſe, that you may 
be knowen for an augmenter of that act. So for this 
time io baſh Trake wy aan the xy of Fe, 


a 


Your very louing friend, 


| N. Gilbert, 


U bes 4 coppy of 
ne an appendix of 


Faults eſcaped. 


A fol. 12. lip. 2 x redo 
11. 41. 

Sn — fol. 53. lin. 16. may be, 
4s any 

fol. 68. lin. 2 9. ſuppeſerb the fly, for ſupperteth the 

fol: 79. lin. 1 uo ame: r b N, 2 7. 

the difference i then: 1044. difference ij ten. fol. fz. lin. . 

eber: for, braicr, fol. $4. lin. 26. three in Diameter: for, 

three incherin Diameter, fol. 83. lin. 1 6, latles circles; for, 

httle circles, The laſt line fave one of D. Gilberts letter, 

al: for, arte. 


s for 
be, fol. 57.lin. 10. but this is not: for this i nes, 
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